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COVER: PERRINE MEMORIAL BRIDGE 
spanning the 457-m (1500-ft) wide Snake 
River Canyon near Twin Falls, Idaho, re- 
ceived national recognition with a second- 
place award in the 1977 Highway and Its 
Environment competition sponsored by the 


Federal Highway Administration. The bridge, 


which is 145 m (475 ft) above the river, re- 
placed an adjacent limited-load structure 
that had carried traffic into Twin Falls for 
the past 50 years. Cost of the new bridge 
was $8.5 million. 


Transportation Research News is published 
bimonthly by the National Academy of 
Sciences, Transportation Research Board, 
and is printed in USA. Second-class post- 
age is paid at Washington, D.C. Price for 
single copy is $2.00 and subscription for 1 
year is $12.00 in the United States and 
foreign countries. Serial form 3579 is sent 
to National Academy of Sciences, Trans- 
portation Research Board, Publications 
Office, 2101 Constitution Avenue, N.W., 
Washington, D.C. 20418. 


TransportationResearch 


NEWS 


TRANSPORTATION RESEARCH BOARD 
Including Transportation Research Abstracts 


NUMBER 76 MAY-JUNE 1978 


FEATURE ARTICLES 


Arizona Sunshine Is Put to Work for 
Department of Transportation 


Stiffening the Manhattan Bridge 


Compact Crash-Cushion Trailer Protects 
Workers on the Move 


Automotive Vehicles of the Future 


Compendium Development Now Under Way in 
Transportation Technology Support Projects 


NEWS BRIEFS 
PROFILES 
MEETINGS 
BOOKSHELF 


ABSTRACTS 


30 


34 


The National Research Council is the principal operating agency 
of the National Academy of Sciences and the National Academy 


of Engineering to serve government and other organizations. 


Arizona 
Sunshine 
Is Put fo 
Work for 
Department of 
Transportation 


A solar unit that charges batteries 
used to operate an electric traffic 
counter is held by Jim Pfalzer, man- 
ager of the Travel and Facilities 
Section in the Transportation Plan- 
ning Division, Arizona Department 
of Transportation, and by Lou 
Hopkins, a planner in the section. 
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Solar energy is providing a variety of services for the 
Arizona Department of Transportation, ranging from 
heating water to operating automatic traffic counters. 

Encouraged by the success of current projects that tap 
the sun’s rays, Department of Transportation researchers 
are studying new ways to use solar energy in the future 
at a rest area on |-8, near Gila Bend. 

The sun heats water for use in washrooms at two rest 
areas near Phoenix. Water heated during the day stays 
warm enough over night in large storage tanks to be us- 
able without any supplemental heating the next morning. 

Plans for the Table Top rest area on I-8 call for 
the use of solar power to heat water and space, cool 
air, pump well water, and provide lighting at night. A 
center may be installed to show motorists how the sun’s 
power is harnessed at the rest area, scheduled for con- 
struction during the next fiscal year. 

Department engineers are evaluating applications of 
solar energy on existing projects, including one in which 
asphalt for road maintenance is heated in a tank at one of 
the department's maintenance camps. 

On a sunny day, the system produces up to 2110 kJ/ 
min (2000 Btu/min), heating stored asphalt to 52°C 
(125°F). Even if the sky is overcast for as long as 2 con- 
secutive weeks, the solar heater will maintain a minimum 
temperature of 21°C (70°F). Electronic instruments pro- 
vide an automatic printout of temperature inside and out- 
side the 30.3-m* (8000-gal) tank every 2h. The depart- 
ment, which decided to use the solar heater after a nat- 
ural gas application was denied, will use similar systems 
elsewhere in the state if the test at the maintenance camp 
is successful. 

Automatic traffic counters in Glendale have been 
operating entirely on solar power 24 h/d without inter- 
ruption since October. The sun’s energy is stored in two 
6-V batteries that energize six loop detectors embedded 
in the roadway lanes and the computing and recording 
equipment. 

The department’s Planning Division, which operates 
traffic counters throughout the state, may use solar power 
at other installations, particularly in remote areas where 
electrical service is unavailable or unreliable. 

A solar-powered, dust-storm warning sign on 1-10 
south of Phoenix has performed perfectly since it was 
activated in May 1977, according to department officials. 
A photovoltaic system and solar collectors have shown 
no adverse effects from hot desert temperatures. 


A cutaway drawing shows the operation of the asphalt heating 
tank. Oil is circulated through the solar panels then into the tank. 
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A dust-storm warning sign is 
powered by solar units, which 
can be seen on the top of the 
structure. The message on the 
sign, located near Casa Grande, 
changes if dust in the area 
reaches a dangerous level. 
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STIFFENING 
THE MANHATTAN 
BRIDGE 


bridges connecting lower Manhattan to Brooklyn, was 
completed in 1909 at a cost of $14.1 million—about the 
same as it would cost to paint it today. The main span of 
448 m (1470 ft) is not large by present-day standards, 
but was a major undertaking when it was built. Today it 
carries, in addition to seven lanes of vehicular traffic, 
four.railroad tracks that constitute important arteries of 


The Manhattan Bridge, one of the three great suspension ; 
: 


the New York City subway system. 

The bridge has a number of unique features. It is one 
of the few suspension bridges that carries railroad load- 
ing, and the first suspension bridge designed according to 
the deflection theory. 

For nearly 70 years it has, along with its more vener- 
able neighbor, the Brooklyn Bridge, dominated the lower 
East River, and has been recognized as such a classic in 
20th century suspension bridge technology that its design 
is cited in engineering textbooks. Nevertheless, because 
it deflects or bends under loads so much (although its 
safety has never been in doubt), wear of its affected parts 
has made it a maintenance headache almost since it was 
opened in 1909. At that time, stresses caused by the 
passage of transit trains broke parts of the upper lateral 
trusswork so often that pieces landing on the track were 
hazards to train movement and the top lateral bracing 
had to be removed. The differences in elevation between 
the outer trusses under some conditions can amount to 
2.4 m (8 ft). 

Now, every time a subway train passes, or two trains 
pass simultaneously, as frequently happens, the bridge is 
wrenched and twisted and wracked, and this has in the 
past caused much distress and damage to the structural 
details. Fortunately, this represents no present danger to 
the safety of the structure. 

“As long as the primary members, the cables, founda- 
tions, and main towers, remain in good condition, the 
effect of the damage lies in the field of maintenance ex- 
pense rather than overall safety,’’ explains A. |. Zucker- 
man, partner in the consulting firm of Steinman, 
Boynton, Gronquist and Birdsall, which was called in to 
propose remedies for the situation. Zuckerman told the 
Fifty-seventh Annual Meeting of the Transportation Re- 
search Board recently how the firm measured the stresses 
on the bridge; designed, constructed, and calibrated a 
structural model of the bridge to determine the effects of 
proportional stresses; and then developed schemes for re- 
ducing the structural deflections and bending under vari- 
ous load conditions. 

In a field survey to measure bridge stresses accurately, 
all traffic was diverted from the bridge at night, and a 
controlled load of two 10-car subway trains was positioned 
at various points on the bridge while structural deflections 


View of the traffic lanes on Man- 
hattan Bridge from the top of the 
tower. 


were measured by plumb lines and by transit readings on 


rods and targets painted on the bridge. Stresses were mea- 


sured by means of electric strain gauges. 

“We were able to get the calculated stress to agree 
quite closely with the field measurements by distributing 
the live loads 50 percent to the outer cable, 35 percent 
to the next, 15 percent to the third, and O percent to the 
cable farthest from the load; we assumed that the dead 
load distributed equally to all cables. The results of the 
survey were very gratifying in their consistency and simi- 
larity to computer values,’’ said Zuckerman. 

The model tests were made at Columbia University, 


where space was made available to accommodate the oth 


scale model, about 18 m (60 ft) long, and where machine 
shops were able to fabricate and erect the model. It is a 
single plane model using music wire for the cable and 
steel bars to duplicate the properties of the stiffening 
truss; electric strain gauges measure the stresses in cables, 
suspenders, trusses, and any proposed stiffening devices. 

The model was carefully constructed not only to di- 
mensional scale but also of materials that would behave 
proportionately as the prototype would. Thus even the 
cable wire had to be straightened by a special process by 
the manufacturer and shipped in 3-m (10-ft) diameter 
coils instead of the usual 0.6-m (2-ft) coils to eliminate 
the ‘‘permanent waves’’ that would otherwise distort the 
behavior of the model. 


1 The 448-m (1470-ft) Manhattan 
Bridge was completed in 1909 at a 
cost of just over $14 million. It car- 
ries seven lanes of vehicular traffic 
and four railroad tracks. 


2 The 18-m (60-ft) long model of 
the Manhattan Bridge was built at 
Columbia University to measure 
stresses and generate solutions to 
the deflection problems of the 
real bridge. 


The model’s authenticity did not extend to the test 
load, which consisted of nuts, bolts, and other miscel- 
laneous hardware, not miniature subway trains. 

In describing possible solutions to the bridge prob- 
lems, Zuckerman points out, ‘The live-load deflection of 
a suspended span results from three main sources: elonga- 
tion of the cables, deflection of the tower tops, and dis- 
tortion of the cable. By the way, a 25-mm (1-in) deflec- 
tion of each of the towers toward each other results in a 
100-mm (4-in) deflection of the center of the main span. 

“To significantly decrease the elongation of the cable 
as a means of reducing deflections would require a cable 
equal to the size of the original—an impractical solution. 
So the schemes are oriented to reducing deflection of the 
tower tops and reducing the distortion of the cable.”’ 

The four basic recommended ideas for stiffening the 
structure are (a) to use a tie cable between the towers and 
connected to the anchorages to reduce tower deflections; 
(b) to use diagonal cables to form an additional truss sys- 
tem; (c) to use diagonal cables as stays from the tops of 
the towers to the stiffening trusses; and (d) to add two 
tie columns under the side spans to reduce tower deflec- 
tions. Zuckerman said that the last method would result 
in the best improvement in torsional (twisting) deflection 
for the lowest cost and interfere least with traffic. Based 
on results from the tests made on the scale model, the tie 
columns would reduce the vertical deflections at the main 
span quarter point by 32 percent and at the center by 48 
percent. 

In an interesting aside, Zuckerman pointed out that, in 
contrast to most contemporary engineering opinions, his 
model (which actually was a kind of analog computer) 
was more economical to use than a digital computer, 
which would have required 462 runs. 


Compact Crash-Cushnion 
Trailer Protects 
Workers on the Move 


aS 


In many moving maintenance operations, such as striping, 
laying down cones, or inspecting the pavement at low 
speeds, personnel and equipment are exposed to the dan- 
ger of other vehicles colliding with the rear of the mainte- 
nance vehicle. 

A new type of crash barrier that can be attached to the 
rear of astandard maintenance truck shows promise of 
reducing accidents and injuries. At the same time, the 
new barrier largely overcomes the drawbacks, such as 
bulk and high cost, of similar vehicles tested in the past, 
says John F. Carney |||, professor of engineering at the 
University of Connecticut. 

The portable energy-absorption system was developed 
by the University of Connecticut and successfully crash 
tested before the first unit was put in service by the 
Connecticut Department of Transportation in July 1977. 
Two other units have since been added. 

Basically, the unit consists of four electric fusion 
welded pipes, 0.6 m (2 ft) in diameter, mounted vertically 
in series, and framed with 11.8 by 11.8-cm (7 by 7-in) 
structural tubing attached directly under the bed of the 
truck. A reinforced aluminum plate, which is designed to 
be hit by the errant vehicle, is attached to two 14-cm 
(5.5-in) diameter tubes that are free to slide inside the 
square structural tubing. The collapsing action of the 
vertical steel pipes provides the energy absorbing reaction. 
The entire assembly projects only about 3 m (9 ft) from 
the rear of the truck. 

Similar modular crash-cushion systems, using 208-L 
(55-gal) drums, are in use in the states of Washington and 
Texas. These take the form of trailers carrying 30 
crushable barrels in three rows of ten. This system pos- 
sesses the required energy-absorption capability for 


speeds as high as 97 km/h (60 mph). However, day-to- 
day usage problems have developed with the system. 
Tires wear much faster than expected because of the 
rigid connection needed for stability between the trailer 
and the towing vehicle. Because the trailer is 5.9 m (19.5 
ft) long, it cannot be used on winding narrow roads. 
Weld fatigue problems have also been experienced. 

Another system uses hydrocell components attached 
directly to the rear of the follower truck in the mainte- 
nance operation. This consists of 5 rows of 13 polyviny! 
chloride plastic cells enveloped in a corset-like membrane. 
The entire unit rests on a metal platform, which is at- 
tached to the rear of the truck, and adds only 0.9 m (3 ft) 
to its length. Each cell contains approximately 13 L (3.5 
gal) of a water-calcium chloride solution. 

The hydrocell unit is portable and relatively easy to 
install on the rear of a highway truck. Its usefulness as 
an energy-absorbing system is of primary concern, how- 
ever, and the present design offers satisfactory protection 
only for relatively low speeds, no higher than 48 km/h 
(30 mph). For higher speeds, the present design cannot 
simultaneously satisfy energy absorption and minimum 
stopping distance (deceleration) requirements. -The 
hydrocell unit is also expensive to build and repair. 


The University of Connecticut researchers set out to 
design a system using thick-walled steel pipes that would 
behave under impact in a manner similar to stationary 
crash barriers and that (a) would exhibit little rebound, 
cutting down on the slingshot effect of the colliding vehi- 
cle, (b) would be economical to build and repair, (c) 
could be reused after minor impacts by merely jacking 
the pipes back to their original configuration, (d) would 
require only a minimal guide system and associated sup- 
port devices, and (e) would not have the “‘shrapnel’’ prob- 
lem associated with stationary systems using frangible 
tubes. 

Four full-scale crash tests were carried out by the 
Calspan Corporation of Buffalo, New York, to evaluate 
the performance of the energy-absorbing system under 
different impact conditions. 

A 1971 Ford Maverick, weighing 1025 kg (2260 Ib), 
was driven into the rear of the truck-mounted system at 
73.7 km/h (45.8 mph). A 1970 Pontiac, weighing 2032 
kg (4480 Ib), also struck the device at a O° angle and 74.9 
km/h (46.55 mph). A 2028-kg (4470-lb) Plymouth struck 
the device at 73.19 km/h (45.48 mph), and a similar 
Plymouth struck it at the same speed but at a ie angle, 
the only angled strike in the test series. 

The four automobiles sustained only minimal damage 
to their front ends, and the service vehicle was undamaged 
by the four crashes. The same energy-absorbing system 
was used for all four tests, the four collapsing pipes being 
the only system component to be replaced after each 
crash. 

In the test of the Maverick, there was an initial 80-g 
acceleration ‘‘spike’’ of about 10 ms, after which the de- 
celeration dropped to an acceptable level. Researchers 
attribute this to the weight of the aluminum impacting 
plate assembly, and they plan to redesign this component 
in the next phase of the research. 

The system can be constructed at an approximate 
cost of $2000. This figure compares favorably with the 
$5500 cost of the hydrocell unit currently being used for 
lane striping operations in Connecticut. The system is 
also inexpensive to repair. Under most crash conditions, 
all that is required is to insert new 0.6-m (2-ft) diameter 
pipes into the system. These pipes are bolted together 
and cost $125 to $150 each. The aluminum impacting 
plate and the steel frame under the dump-truck body will 
not usually need repairs. In the case of a low-speed colli- 
sion, the steel pipes can be jacked back to their original 
shapes and reused. 

Says the Connecticut Department of Transportation, 
“Implementation of this system would provide protec- 
tion for both motorists and service personnel engaged in 
maintenance operations on our highways. It would also 
offer effective protection for the equipment used in 
these maintenance and repair projects. Of particular 
value would be its implementation during the highway 
line-striping operations that are conducted almost on a 
daily basis. !n addition, the energy-absorbing system 
would provide immediate temporary protection during 
short-term repair or cleanup operations.” 


Future 


This article is largely based on the work that we at Mini- 
cars, Inc., have done under the Research Safety Vehicle 
(RSV) Program of the National Highway Traffic and 
Safety Administration. Through our participation we 
have achieved a unique and practical perspective that al- 
lows us to relate advanced motor vehicle design concepts 
to government rule-making requirements in the specific 
areas of fuel economy, emissions, and safety. Further- 
more, we can also relate the design concepts to the tech- 
nological and financial requirements of the industry. | 
believe that it is the advanced technology wedded to 
government rule-making and to industry feasibility re- 
quirements and combined with consumer preference that 
will determine the characteristics of automobiles during 
the next 2 decades. 

The automobile is and will be for the foreseeable 
future the most universally accepted form of personal 
transportation in the United States, accounting for 90 
percent of all personal travel. The automobile is the 
fourth largest expense item in the average consumer's 
budget. It comes after food, housing, and various ser- 
vices, but is ahead of clothing and medical care. 

As consumer expenses rise and disposable incomes 
shrink during the next 2 decades, we can reasonably ex- 
pect consumers to demand an increasingly economical 


vehicle in terms of maintainability, repairability, longevity, 


and fuel economy and also one that performs well and is 
comfortable. 
Federal regulations for the 1985 to 1990 period re- 


quire (a) for fuel economy, a manufacturer’s fleet average 


of 11.1 to 11.7 km/L (26 to 27.5 miles/gal); (b) for 
safety, 64 to 72-km/h (40 to 45-mph) front-impact pro- 
tection and 32 to 48-km/h (20 to 30-mph) side-impact 
protection; and (c) for emission of hydrocarbons, 0.25 


The author is president of Minicars, Inc., Goleta, California. This 
article is based on his presentation to the Fifty-seventh Annual 
Meeting of the Transportation Research Board in Washington, 
D.C., January 1978. 


Donald Friedman 


g/km (0.4 g/mile), for emission of carbon monoxide, 2.1 
g/km (3.4 g/mile), and for emission of nitrogen oxide, 
0.25 g/km (0.4 g/mile). 

To the consumer preferences and government regula- 
tions, we must add industry requirements of controlled 
risk and capital investment, cost-effectiveness, mass pro- 
ducibility, and marketability. 


Weight Reductions 


Weight reduction offers the most hope for improving fuel 
economy. At the same time, weight reduction offers the 
hope for achieving acceptable levels of vehicle perfor- 
mance and overall energy efficiency with the low-powered 
advanced propulsion systems that are under development. 
Instead of reducing weight, Detroit's initial response in 
this area was to make automobiles shorter and thus lighter. 
| believe this is only a temporary trend for three reasons. 
First, buyers find the box-like shapes that result from 
making automobiles shorter less aesthetically appealing 
than the sleek, large shapes they have grown to expect. 


Prototype of two-seat personal 
automobile of the future. 


The Eagle /1 is a lightweight, safe, energy-efficient 
automobile that embodies state-of-the-art engineering 
design concepts and advanced styling. It was designed 
and developed by Minicars, Inc., under the sponsor- 
ship of the National Highway Traffic and Safety 
Administration. 


Second, increased safety performance depends on main- 
taining a reasonable amount of front crush space. Third, 
and perhaps most important, making automobiles shorter 
is only the least risky and not the most effective solution 
to weight reduction. 


Architecture 


A more difficult, riskier, longer term, capital-intensive, 
but practical and more effective approach to weight re- 
duction is to alter the structural architecture. This means 
adopting innovative concepts that allow the use of light- 
weight materials such as thin-gauge sheet metal and 
urethane plastics. 


Propulsion 


The propulsion system raises emissions-economy- 
performance trade-off problems. The modern reciprocat- 
ing engine has virtually reached the limits of its technolog- 
ical possibilities; no major breakthrough currently seems 
possible. The addition of the catalytic converter and 
other antipollution equipment has added energy-inefficient 
weight to the automobile and taxed the performance ca- 
pability of the engine. In the near term, therefore, we 
expect an emphasis on smaller engines—four to six cyl- 
inders—mounted transversely to gain crush space and 
turbocharged, especially diesels or stratified-charged 
internal combustion engines (ICE). These engines, espe- 
cially with the addition of turbochargers, will be capable 
of high performance for short-term operations such as 
climbing hills and passing. But they will meet fuel econ- 
omy and emission standards because they will not be 
capable of continual high performance. 

More than a decade ago we concluded that short-range 
electric vehicles would not be cost-effective and ready 
for industry production before 1980 and that long-range 
electric vehicles would not be ready before 1990, even 
with a total industry commitment to production develop- 
ment, Barring an innovation in batteries, we do not now 
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expect electric vehicles to be competitive with the ICE 
before the end of this century. 


Transmission 


The power transmission subsystem, however, does offer 
some room for innovative manuevering. The fuel econ- 
omy for urban driving is from one-third to one-half less 
than the engine could deliver if transmissions were oper- 
ated at optimal efficiency. Technology is available for 
transmissions that will allow an operation closer to op- 
timal efficiency. Transmissions and engines, which have 
hitherto been under the direct control of the driver, can 
now be operated electronically to optimize instant-by- 
instant the engine-transmission coupling in relation to the 
driver's demands. The Minicars RSV, which carries a 
microprocessor, offers a computer-controlled automatic 
shift mechanism and a ‘‘smart’’ cruise control, which re- 
sponds by slowing or speeding to radar impressions of the 
traffic environment ahead. 


Electronics 


The cost of sophisticated mechanical elements for auto- 
mobiles is rising, and their weights are just too burden- 
some for an energy-restrictive operation. Electronics al- 
lows substitution of miniature parts for bulky, expensive 
mechanical parts. We can expect automobiles to have rea- 
sonably sophisticated on-board diagnostic capability, 
read-out displays, and electronically controlled antiskid 
braking systems. Combining a microprocessor with radar 
will lead to sophisticated collision-mitigation safety de- 
vices such as that developed for the RSV. Such electronic 
sophistication, especially in safety devices, is no more 
than a decade away. 


Aerodynamics 


Fuel economy can also be increased by improving aerody- 
namic configurations. Present automobiles have a normal 9 


10 


drag coefficient in the 0.4 to 0.5 range. We can expect 
that to be lowered to the 0.3 to 0.4 range and thus to 


“ have fuel efficiencies increased by 1.3 to 2.1 km/L (3 to 


5 miles/gal). 


Examples 


The Minicars RSV is an example of what can be accom- 
plished in vehicle design and development in the near fu- 
ture by using the new material and technology already 
identified. The four- and six-passenger vehicles meet all 
of the government regulations for 1985. 

The four-passenger RSV is designed as a safe and effi- 
cient automobile for 1980 traffic. It offers significant 
improvements in crashworthiness and occupant protec- 
tion. At the same time, its turbocharged, stratified- 
charged engine and five-speed transmission yield more 
than 13 km/L (30 miles/gal) on the combined driving 
cycle of the U.S. Environmental Protection Agency. The 
vehicle’s curb weight is less than 1000 kg (2200 Ib). The 
RSV also features antilock, four-wheel disk brakes with 
four-wheel independent suspension. The passenger com- 
partment volume is 2.8 m? (100 ft), and the cargo vol- 
ume is 0.4 m3 (13 ft?); yet, the RSV is the same size in 
exterior dimensions as present domestic subcompact cars. 

The RSV represents some significant advances in vehi- 
cle design. It is built of large, light-gauge, sheet steel. 
When the closed-box sections are resistance welded, the 
entire structure is filled with low-density, rigid urethane 
foam, thus producing a light but efficient energy-absorbing 
structure. The flexible foam bumpers are light, or only 
5.4 kg (12 Ib) each, but can sustain 16 km/h (10 mph) 
impacts with no damage. The exterior body surfaces are 
molded of flexible urethane and are designed to resist 
minor damage that may occur in parking lots. 

Soft, crushable bumpers and nose sections minimize 
pedestrian injury. Covering the entire automobile with a 
flexible plastic outer skin provides a soft landing area 
when the pedestrian is initially hit. Soft, crushable hoods 
tend to keep the pedestrian on the bonnet of the vehicle 
longer, thus minimizing the effects of a secondary, usually 
more damaging, impact with the road. 

In addition, the urethane bumpers, the replaceable 
nose section, and the exterior plastic skin substantially 
reduce repair costs. Moreover, none of these innovations 
is inconsistent with aerodynamic principles. 

Minicars took a 1977 Chevrolet Impala and created a 
large RSV to show what can be achieved with an existing 
production vehicle. The large RSV has significantly ad- 
vanced safety features, has an interior larger than that of 
the pre-1977 models, and is 454 kg (1000 Ib) lighter than 
the 1977 Impala and 817 kg (1800 Ib) lighter than the 
1976 Impala. 

We were able to save 227 kg (500 Ib) and maintain the 
same power-weignt ratio as that of the Impala by replac- 
ing the stock Chevrolet prooulsion system with a turbo- 
charged Volvo Lambda-Sond engine coupled to a Lancia 
Beta transmission package mounted transversely and 
driving through the front wheels. In the vehicle structure, 


we used sections made of light-gauge sheet steel and, 4 
where possible, lightweight plastic, for example, in bump- — 
ers. 

Some idea of just how much improvement can be 
made by say, 2000, can be gained by considering a four- 
passenger vehicle that is the size of contemporary sub- 
compacts. The basic change would be in the passenger 
compartment itself. This compartment structure would 
be molded of fiber and epoxy laminate as a monolithic 
component. The compartment would be sprayed with a 
foam of chopped fiber and resin. The mold would be in- 
ternally pressured to remove excess material and then 
oven cured and injected with polyurethane foam. This 
technique would reduce the weight of the compartment 
structure to about 63 kg (140 Ib), some 91 to 159 kg 
(200 to 250 |b) lighter than that of a conventional com- 
pact or subcompact automobile. The front and rear struc- 
tures would be stamped of a thin-gauge aluminum and 
laminated with foam. They would also be filled with 
foam and would not carry the propulsion system or sus- 
pension loads, which would be mounted directly on the 
compartment structure. The function of the front and 
rear structures would be merely to contain the energy- 
absorbing foam during crashes and provide capacity for 
cargo. 

The front and rear suspension components would be 
made of light, stamped aluminum alloy and have shock 
dampers made of polypropylene foam. Brake systems 
would be reduced in weight also through the use of plastic 
and light alloys. A thin outer layer of annealed glass 
would be used for the windshield and back light; thicker 
PVB laminates and an acrylic plastic inner surface would 
reduce the fragility of the glass. Seat structures would 
be molded integrally. A Teflon-coated acrylic canopy 
with sliding side windows would be used in place of con- 
ventional doors. [Domestic subcompact car doors weigh 
36 to 45 kg (80 to 100 |b) each.}] The canopy sides 
would be foam filled as well, and the front and rear bump- 
ers would also be molded of flexible urethane foam. With 
a small internal combustion engine of 22.4 kN (30 hp) and 
an integral transmission, this family sedan would have a 
curb weight of about 409 kg (900 Ib). 


Concluding Remarks 


We frequently predict the future by extrapolating 
straightline trends from the present. Ina sense, | have 
made such a linear prediction. History, however, shows 
that technology does not move in straight lines to the 
future. As we introduce new technologies into new en- 
vironments, we cannot accurately predict the results. We 
can only be certain that the path into the future will 
always be full of twists, turns, and cutbacks. As we 
push forward with promising automotive innovations, we 
must admit our uncertainties and use them to find the 
proper direction. 


‘ eNOW, UNDER:WAY 1 
TTR. anspor tenon [CH 


li n.. Beil a 
Switchbacks on approach to La 
Cumbre from Unduavi, Bolivia. 


Small Drainage Structures, 

Low-Cost Water Crossings, 

Maintenance Practices for Roadside Drainage, and 
Control of Erosion. 


Major products of the TRB project on Transportation 
Technology Support for Developing Countries will be 
compendiums that bring together previously published 
information on various aspects of planning, design, con- 
struction, maintenance, and administration of low-volume 
roads. Previous articles in Transportation Research News 
briefly described these products and listed topics to be 
treated during the first year of this 3-year project. This 
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Acquisition of References 


article discusses compendiums in greater detail and in- The first step in compendium production is to acquire a 
cludes production procedures that are now being imple- list of references, preferably with abstracts, for published 
mented for 6 of the 11 compendium topics. The 6 com- material on the compendium topic. Sources that have 
pendiums, 2 of which are now in draft stage, are sched- proved to be valuable in this step are the Highway Re- 
uled to be produced in approximately the following search Information Service (HRIS) file, the International 
order: Road Research Documentation (IRRD) data base, and 
library catalogs of the U.S. Department of Transportation, 

1. Geometric Design Standards for Low-Volume the International Bank for Reconstruction and Develop- 
Roads, ment, and the U.S. Forest Service. It is clearly more ef- 

2. Drainage and Geological Considerations in Road ficient to acquire references concurrently for a number 


Location, of topics, especially for closely related subjects. Some 11 


200 to 300 references have been acquired for all six of 
the initial topics. 


Acquisition of Documents 


The goal for each compendium is to select a set of publi- 
cations, or excerpts thereof, that give adequate and basic 
coverage of the topic subject, that are mutually comple- 
mentary, and that do not contain an undesirable amount 
of overlap. The second step, therefore, is to acquire full- 
text documents for those references that seem to be most 
promising. From 50 to 100 documents will be acquired 
and examined thoroughly for their relative contribution 
to coverage of the topic. Many of the documents most 
relevant to this project were published 10 to 30 years 
ago and are now out of print. They must, therefore, be 
borrowed from libraries and in some cases from libraries 
outside the United States. 


Selection of Text 


Perhaps the most difficult step is to select these docu- 
ments whose complete or partial contents are to be re- 
produced in the compendium. It now appears that, for 
each compendium, 150 to 250 pages of text will be se- 
lected from 10 to 15 publications in order to provide the 


Typical ferry crossing at Rio Candeias, 
Brazil. 


reader with fairly complete and basic information on the 
topic. General guidelines are that each selection should 
contain basic and useful information on low-volume 
roads, should be written in a clear and easily understood 
style, and should provide a significant increment to in- 
formation contained in the remaining selections. Thus, 
the selection process requires considerable judgment on 
the part of staff and advice from the topic subcommittee 
that has been appointed to represent the project Steering 
Committee. Eventually the selection procedure will be 
further shaped by feedback from project correspondents 
in developing countries. 

Permission must be obtain from publishers to repro- 
duce and reprint the selected material, and indications 
are that those permissions will be granted, provided 
proper acknowledgments are made. For each selection, 
the compendium will contain the title page and the table 
of contents of the original publication. The table of con- 
tents will be marked to indicate which parts of the docu- 
ment are reproduced so that readers can quickly see what 
text has been selected from the total contents of each 
publication. 

Each page of selected text will be printed within a 
frame and, when appropriate, broken lines will indicate 
text omissions. In some of these cases, staff-prepared 
transition statements will be inserted to tell the reader 
what has been omitted. 


Compendium Overview 


At the beginning of each compendium, an overview will 
give background and scope for the subjects addressed, 
describe the rationale for text selection, and point out 
general and specific contributions that are made by each 


selection. The 6 to 10-page overview will make clear how 
the topic scope has been covered and how the selected in- 


formation can be used in the performance of tasks that 
are implied by the topic. 


Bibliography 


The selected text section will be followed by a list of 
references to publications that are judged to be most rele- 
vant to the compendium topic. Each reference will con- 
tain bibliographic information, an abstract of the entire 
document, and information on the availability of the 
original document. 

The minimum bibliography for a compendium would 
be a list of references for the publications in the selected 
text section; the maximum would be the hundreds of 
references that were acquired in the first step of com- 
pendium production. Present plans, however, are to con- 
fine the bibliography to the minimal list plus no more 
than 10 to 20 additional references for publications that 
are often cited in the selected text and for other publica- 
tions that were high-ranking candidates for text selection. 


Index 


The final section of a compendium will be an index that 
contains three types of entries: names of people who 
have authored one or more of the referenced publications 
or who are otherwise closely associated with the compen- 
dium topic, names and addresses of organizations that 
have published information on the topic or that have been 
directly involved in work that is implied by the topic, and 
terms that describe the subject content of the selected 
text and referenced documents. Distinctive type fonts 
are used for the three types of entries within a single 
alphabetical list. Entries are keyed to page numbers 
within the bibliography. All index entries are maintained 
in a computer file so that cumulative indexes can be pre- 
pared to cover any number of compendiums, syntheses, 
or conference proceedings that are produced by the proj- 
eCte 


Introductory and Explanatory Material 


Photographs of !ow-volume roads in developing countries 
will be extensively used (as has been done in this series of 
articles in Transportation Research News) particularly on 
compendium covers and on transition pages within the 
publications. Each compendium will list the project 
Steering Committee, staff, and correspondent countries 
that are primary recipients of the information products 
and will contain a description of the overall project. 


Review and Publication 


The initial draft of each compendium is reviewed by a 
specified subcommittee of the project Steering Commit- 
tee. After the subcommittee recommendations have 
been accommodated and the Steering Committee has 
given its approval, the compendium will be printed and 
transmitted to the project correspondents in developing 
countries. Since they are TRB publications, the compen- 
diums will also be made available to others through the 
regular TRB publication channels. 


Evolution of Compendium Procedures 


The formats and production procedures for compendiums 
are expected to evolve through experience and feedback 
that are acquired during the next 2 years. One important 
issue that has not yet been resolved is translation of the 
information products. Although the initial version of 
each product will be in the English language, the advisa- 
bility of providing French and Spanish versions is well 
recognized. Various possibilities are now under study 

and will be considered at the next meeting of the project 
Steering Committee. 
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Professor Miles Kersten, Active in TRB Work, 
to Retire From University of Minnesota 


Miles S. Kersten, professor of civil and mineral engineer- 
ing at the University of Minnesota, Minneapolis, and a 
mainstay of Transportation Research Board committee 
work, will retire June 1 after 41 years on the teaching 
staff of the university. Professor Kersten was a member 
of the Advisory Committee of the AASHO Road Test 
conducted at Ottawa, Illinois, by the Highway Research 
Board in the late 1950s and early 1960s. He also served 
as chairman of the Soils, Geology, and Foundations Di- 
vision of the Highway Research Board from 1958 to 
1963. 

In 1959 he was the chairman of a delegation of engi- 
neers that visited the USSR to inspect soils, highways, 
and foundation engineering in that country. 

Professor Kersten at various times also worked for the 
Minnesota Department of Highways (now the Minnesota 
Department of Transportation) and the Permafrost Divi- 
sion and the Frost Effects Laboratory of the U.S. Army 
Corps of Engineers. Perhaps his main contribution to en- 
gineering literature was his report, Thermal Properties of 
Soils, which is still widely used for thermal conductivity 
calculations in soil systems. 

He was president of the Northwestern Section of the 
American Society of Civil Engineers in 1953 and presi- 
dent of the Minnesota Surveyors and Engineers Society 
in 1977. 

The Transportation Research Board joins with all of 
Professor Kersten’s many friends and colleagues in wish- 
ing him along and fulfilling retirement. His contributions 
to engineering will be long remembered and sorely missed. 


To the Editor: 


| was pleased to read the article, ‘‘Brine Clears Connect- 
icut’s Winter Roads,’ in Transportation Research News, 


No. 74. However, | wish to point out that the article was 
in error in stating that | was the principal investigator on 
this project. The principal investigator, as clearly stated 

in our reports submitted to TRB, is Michael M. Kasinskas. 
Connecticut's involvement in salt brine work evolved from 
Mike’s experience and ingenuity in the area of winter de- | 
icing chemicals. He is entirely responsible for this work 

and its successes and deserves the credit for bringing this 
innovative technique to fruition. His name is on the 

patent pending for the hardware we have developed. 


—Charles E. Dougan, director of 
research, Connecticut Department of 
Transportation 


Roads and Streets Have Increased, 
Says Government 


Roads and streets in the United States, says the U.S. De- 
partment of Transportation, now total 6.2 million km 
(3.86 million miles), an increase of 30 915 km (19 210 
miles) from 1975 to 1976. Of the total, 17 percent or 
1.04 million km (648 331 miles) are municipal roads and 
streets, and 83 percent or 5.2 million km (3.2 million 
miles) are rural roads. 

The federal government has direct jurisdiction over 
only 358 874 km (223 000 miles) of the roads, which 
are mainly in national forests, parks, and reservations. 
Other roads and streets come under the jurisdiction ofa 
state or local governmental agency. 

About 19 percent of the total or 1.2 million km 
(722 000 miles) are unsurfaced; 32 percent or 1.9 million 
km (1.2 million miles) have surfaces of granular material, 
gravel, crushed stone, or slag; and 49 percent or 3.04 
million km (1.89 million miles) have surfaces ranging 


from bituminous surface treatment to asphalt and port- 
land cement concrete. 

Says the report issued by the Federal Highway Ad- 
ministration, ‘Although some construction of highways 
on new locations continues, most construction is for re- 
surfacing, widening, eliminating hazards, and otherwise 
improving existing roads and streets. The annual change 
in the total number of kilometers reflects construction 
on new location and abandonments, but does not reflect 
extensive reconstruction on existing locations."’ 


$250 Offered for Winning Dissertation 


The Operations Research Society of America is offering a 
$250 prize for the best thesis in transportation submitted 
during calendar year 1977 in partial fulfillment of the re- 
quirements for the degree of master of science or doctor 
of philosophy, or the equivalent. An honorary mention 
will go to the runner-up in the competition, which is de- 


signed to encourage students to develop professional com- 


petence in transportation science. 
These will be judged on the basis of overall high pro- 
fessional quality and contribution to transportation sci- 


ence. Of particular interest are theses dealing with models 


and with their evaluation through field measurements, 
but the prize is not restricted to such work. The compe- 
tition will be judged by three well-known professionals in 
the fields of transportation and operations research. 

Each thesis must be submitted by the thesis supervisor 
and accompanied by a cover letter that includes the stu- 
dent’s current address. Four copies of the thesis and an 
extended abstract (four double-spaced pages in the En- 


glish language) should be sent to Yupo Chan, Pennsylvania 


Transportation Institute, Pennsylvania State University, 
Research Building B, University Park, PA 16802. Dead- 
line for receipt of theses is July 30, 1978. The prizes will 
be awarded at the meeting of the Operations Research 
Society of America in November 1978. 


PLANNING AND ADMINISTRATION 


Planning Port Facilities: 
A New Approach 


“State and local investment in ports has resulted In un- 
coordinated development and construction of unused ex- 
pensive facilities or has succeeded only in taking traffic 
away from other ports and other modes that the states 
were also trying to assist,’” says Gunnar Hall of the Policy 
and Evaluation Unit, Planning and Research Bureau, New 
York State Department of Transportation. He reported 
at the Fifty-seventh Annual Meeting of the Transporta- 
tion Research Board on a study of public ports in upstate 


New York. The study was designed differently from 
earlier port studies in that the problems were approached 
from an overall transportation perspective. 

The objective was not to promote the development of 
upstate ports but to maximize the benefits of waterborne 
commerce for the upstate regions and to determine how 
the port regions could best be served. Hall saw port bene- 
fits essentially as the reduction in total transport costs 
accruing to shippers and consignees compared with the 
costs they would incur by using the best alternative mode 
of transportation. 

The three phases of the study were definition of the 
market potential and a preliminary regional distribution 
of benefits for each port; assessment of the existing port 
potential (traffic currently moving and traffic that should 
currently be moving); and analysis of three interrelated 
policy areas: coordinated port development, financing, 
and organizational structures. Some of the findings of 
the study were as follows: 


e Although the ports are of great value in the movement 
of goods, they are still being underutilized by poten- 
tial traffic; 

e The trend toward increasing public port deficits can 
be reversed by constructing only those facilities needed 
to serve the area, and user charges can be selectively in- 
creased to reflect actual costs in serving a particular 
user; 

e State assistance with common problems is needed 
through participation in an upstate port council; and 

e Anassociation of shippers should be formed. 


Helicopter Use for Airport Access 
Will Increase, Say Experts 


Although only a few of 20 metropolitan areas surveyed 
have the potential of supporting helicopter service to air- 
ports, the helicopter’s role in provision of airport access 
service is likely to increase. 

A study carried out by Jarir S. K. Danjani of Stanford 
University and Ralph G. Stortstrom and Dennis B. Warner 
of Duke University cites as factors affecting the increase 
in such service the increase in the overall number of pas- 
sengers who can afford helicopter service and urban 
sprawl, which has resulted in business and residential cen- 
ters being located farther from airport facilities. 

Although noise has limited the growth of access service 
in densely developed communities, this problem will be 
alleviated with new generations of helicopters, say the 
authors (see Transportation Research News, Number 75, 
March-April, 1978). 

The study was based on a computer simulation of 
plausible helicopter systems in 20 areas and on recent ex- 
perience of New York, San Francisco, and Los Angeles. 
The two indicators used in the simulation to measure the 
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extent of the feasibility were the cost per seat kilometer 
and the break-even number of passengers as a percentage 
of total travelers. 

Although the history of helicopter access systems is 
plagued with various financial as well as safety-related 
problems, the authors conclude that these problems will 
be overcome. 


Illinois Transportation Department Uses 
Unique Evaluation Measures to Rate Research 


For the third straight year, the effectiveness of the work 
carried out by the Bureau of Materials and Physical Re- 
search of the IIlinois Department of Transportation has 
been evaluated by what I|linois officials call a unique pro- 
gram. ‘‘Although the measurement of research benefits 
has been discussed extensively on the national level, eval- 
uation in Illinois continues to be unique in that no other 
state transportation agency has developed or adopted a 
formalized evaluation scheme,” says the report of the 
bureau's 1977 activities. 

The most distinctive feature of the scheme is the pro- 
gram effectiveness rating in which the overall effectiveness 
of the program is rated on a scale of O to 10. This rating 
is primarily subjective, being based partly on dollar bene- 
fits and partly on opinions of persons not directly in- 
volved in the research. This part of the evaluation was 
developed in recognition of the fact that a dollar value 
cannot be placed on all benefits from research and that 
often, even when such a value can be determined, the 
delay between the research finding and its practical ap- 
plication can prevent its timely determination. 

In the past 2 years, the measures of effectiveness used 
were (a) an economic evaluation of all benefits from the 
program for which a dollar value can be determined and 
(b) the program effectiveness rating. In 1977, a third 
section was added: a discussion of findings and develop- 
ments from studies in the program that have been incor- 
porated into the division’s practice. Although this feature 
does not provide direct evaluation of the program, it does 
demonstrate the manner in which the program is influ- 
encing the division’s operation. 

In 1977, the average annual dollar benefits of the pro- 
gram were found to be $27.3 million and the program 
effectiveness rating was 6.3. 

Says the report, ‘In all cases, only the dollar value of 
benefits to be realized by the IIlinois Department of 
Transportation and by the Illinois motorists was included. 
Nevertheless, many studies have produced results that 
will be beneficial nationwide and in fields other than 
highways. For example, a study of prestressed reinforced 
concrete highway bridges has had tremendous impact on 
the development and use of prestressed structures nation- 
wide in both the highway and the building industries.” 


OPERATION AND MAINTENANCE 


Traffic Congestion, Fuel Consumption, Reduced 
by Ride Sharing and Van Pooling, Says Study 


Ride sharing is the only measure for control of vehicle 
travel that shows promise of effecting a significant reduc- 
tion in motor vehicle emissions, according to a recent 
study by the Philadelphia office of the U.S. Environmental 
Protection Agency. !n addition, ride sharing in the Wash- 
ington, D.C., metropolitan area could reduce peak-hour 
traffic by 10 percent and cut gas consumption by 3.5 per- 
Cente 

The study points out that the potential reduction in 
vehicle travel from car pools can be expected to vary from 
25 for a facility with 100 employees to 600 for 1000 em- 
ployees, and 15 000 for a large facility with 10 000 em- 
ployees. 

Techniques used to calculate savings were based on an 
automobile-occupancy model previously developed for 
the National Capital area and an empirical van-pool model 
derived from the highly successful van-pool program of 
the 3M Corporation in St. Paul, Minnesota. The study 
was described at the Fifty-seventh Annual Meeting of the 
Transportation Research Board by C. C. Miesse, a senior 
transportation planner with EPA. 


Express-bus and car-poo! lane on 
Virginia’s Shirley Highway serves 
Washington, D.C. Ride sharing in 
the Washington area has a potential 
of reducing peak-hour traffic by 

70 percent. 
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Ride sharing and car pooling can cut 
down significantly on congestion on 
city streets and expressways. 


Van-pool programs are generally more effective than 
car-pool programs, except for smaller companies with 
less than 500 employees. 

Ride sharing is the only significant control measure 
for vehicle travel available for implementing the transpor- 
tation control plans required in 41 metropolitan regions 
under the Clean Air Act of 1970. The act requires each 
state to prepare a plan for reducing pollutant emissions 
to meet and maintain the National Ambient Air Quality 
Standards. Vehicle-travel control measures include transit 
improvements, exclusive traffic lanes reserved for car 
pools and buses, car-pool programs, parking restrictions, 
and employers’ transit incentive programs. 

Lack of increased patronage minimized anticipated 
benefits of transit improvements, says the report. The 
Environmental Protection Agency was prohibited by Con- 
gress from implementing parking regulations, and studies 
showed that traffic congestion resulting from reservation 
of exclusive bus lanes would create additional pollution 
unless 10 to 30 percent of automobile drivers were di- 
verted to buses. 


Keen Interest Shown in 
Electric Vehicle Program 


Nearly 50 organizations, including small businesses and 
large corporations, have shown interest in participating in 
a nationwide demonstration program aimed at developing 
a market for electric and hybrid vehicles. 

Four or five of these organizations will be selected 
during the next few months as demonstration site opera- 
tors by the U.S. Department of Energy through Booz, 


Allen and Hamilton, the firm selected to plan, manage, 
and monitor that part of the program for the department. 
The demonstration program, part of the Electric and 
Hybrid Vehicle Research, Development, and Demonstra- 
tion Act of 1976, is intended to demonstrate the com- 
mercial feasibility of these vehicles. 

The demonstration site operators will serve as large 
fleet operators or marketing and service representative 
operators or both. They will buy 20 or more electric or 
hybrid vehicles and use them to perform a variety of 
tasks, provide the maintenance and service infrastructure 
for the vehicles, and collect data on their performance 
and life-cycle costs. 

In a parallel program, federal, state, and local govern- 
ments will be given the opportunity to participate in the 
demonstration directly with the Department of Energy. 
Two such federal demonstration sites will be established 
by the department and participating agencies in fiscal 
year 1978, and state and local governments will be solic- 
ited for participation in fiscal year 1979. 

The multiyear program will contribute toward the 
commercialization and widespread use of electric vehicles. 
The act, passed by Congress on September 17, 1976, is 
“designed to promote electric vehicle technologies and to 
demonstrate the commercial feasibility of electric vehi- 
cles.’’ It is also part of the joint effort by government and 
private industry to reduce U.S. dependence on foreign 
supplies of petroleum. 

The success of the demonstration program and the 
contribution that electric and hybrid vehicles will make 
to the nation’s energy conservation goals will not be di- 
rectly dependent on the success of any one demonstra- 
tion site, says the Department of Energy, but rather on 
the accumulation of data from many sites during a period 
of several years and the provision of these data to the 
public, manufacturers, and other interested parties. 


Interstate Highway in Arizona 
to Have Metric Signs 


Metric traffic signs will soon be placed on the 102-km 
(63-mile) 1-19 between Tucson and Nogales to intro- 
duce Arizona motorists to a measurement system used 
throughout the world. 

Officials of the Arizona Department of Transportation 
believe !-19 will become the first complete section of the 
68 400-km (42 500-mile) Interstate Highway System com- 
pletely converted to the metric system. 

Metric signs will be phased in by this fall when I-19 
will be completed. The pilot study is designed to help 
Arizona and the nation identify problems associated with 
the projected conversion to the metric system. 

Speed limit signs will be posted in both the metric sys- 
tem and the English system: The common 55-mph speed 
limit sign will be accompanied by an 88-km/h sign placed 
within a red circle. All distance signs will be in the metric 
system only. 
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The Arizona Department of Transportation hopes to 
develop guidelines from the study to permit a smooth 
statewide conversion to the metric system in the future. 
A major phase of the evaluation will be the public’s ac- 
ceptance of metric signs, and reactions of motorists will 
be sampled and analyzed. The study will also help iden- 
tify problems of enforcement and traffic control and 
their impacts on agencies and jurisdictions. 

I-19 was selected for the conversion to metric signs 
because of its proximity to Mexico, already on the metric 
system, and the need to erect permanent signs on the 
portion of I-19 currently under construction in the Tubac 
area. 

Economic trade and other international considerations 
have hastened adoption of the metric system worldwide. 
Conversion to the metric system in the United States was 
accelerated after President Ford signed the Metric Con- 
version Act in 1976. American industry has begun to 
move to metrics. The Ford Motor Company built the 
first mass-production facility to assemble the all-metric, 
2.3-L Mustang || engine. 


INFORMATION SERVICES 


Eastern Region Users Critique 
the Highway Research Information Service 


Highway Research Information Service (HRIS) users from 
the Eastern Region of the United States met February 
2-3, 1978, at the Virginia Highway and Transportation 
Research Council in Charlottesville to discuss ways to in- 
crease the use and usefulness of the service. This was the 
third in a series of regional HRIS user workshops. The 
two earlier workshops were held at the Transportation 
Center of Northwestern University, Evanston, Illinois, in 
September 1976 and at the Institute of Transportation 


Studies, University of California at Berkeley, in May 1977. 


The eastern region workshop was attended by 28 rep- 
resentatives from 12 state highway and transportation de- 
partments and the District of Columbia, the Federal High- 
way Administration, the International Road Federation, 
and the U.S. Department of Transportation. Transporta- 
tion departments in Texas and Ohio, in the central region, 
also sent participants to the eastern workshop. 

Howard Newlon, associate head of the Virginia High- 
way and Transportation Research Council was the Work- 
shop chairman. 

Paul lrick, assistant director of TRB for Special Tech- 
nical Activities (Division B), presented summary recom- 
mendations that were developed by a TRB visiting com- 
mittee and that have been approved by the TRB Execu- 
tive Committee. The recommendations relate to all TRB 
transportation research information services (TRIS) and 
are as follows: 


e There should be periodic evaluation of the adequacy 


of the ability of others to take on TRIS responsibilities; 

e The impact of any abrupt curtailments in TRIS bud- 
gets should be evaluated; 

e Thecurrent modal organization should be restructured 
as may be needed to provide unified transportation in- 
formation service; and 

e ATRIS overview committee should be established for 
planning purposes. 


Art Mobley, the Manager of HRIS, informed the work- 
shop that during 1977 HRIS stored 1300 summaries of 
ongoing research projects that were reported for the first 
time and 7040 abstracts of published journal articles, con- 
ference papers, and research reports. On December 31, 
1977, the HRIS data base contained 8940 summaries and 
67 300 abstracts. The state highway and transportation 
departments requested a record 710 searches of the HRIS 
file during 1977, an increase of 120 searches over the 
former record set in 1975. The monthly printouts of cur- 
rent awareness subject area groups were requested by the 
35 states that have been receiving this product of HRIS 
for several years. Mobley also reported that HRIS sup- 
plied 5000 summaries of ongoing research projects and 
5080 abstracts of published works to the TR1IS-on-line 
data base at Battelle Columbus Laboratories. 

Mobley also reported that the annual subscription price 
of HRIS Abstracts was raised to $40, an increase of $15 
from the 1976 subscription price. The four quarterly 
issues contained 4030 abstracts, a decrease of 295 ab- 
stracts from 1976. However, distribution increased by 
480 copies to 9875, or about 2470 copies per issue. Na- 
tionwide distribution of TRB selected HRIS responses to 
file search requests continued to be the most popular 
HRIS product. The number of responses offered the 
state highway and transportation departments was in- 
creased from 9 or 10 each month to 12 or 13. Each 
month 45 to 47 states requested a copy of one or more 
of the responses offered. The typical response contained 
38 selections. 

Nancy Dagenhart, an information specialist on the 
staff of HRIS, reviewed the recommendations from ear- 
lier workshops that have been implemented by HRIS. 
These include the preparation of an HRIS user guide, 
the publication of an annual cumulated index to HR/IS 
Abstracts, and the preparation of the 7RB Publication 
Index for 1973 through 1976. 

During the remainder of the workshop, participants 
assembled into three work groups: Input Operations, 
Robert Nicotera, Pennsylvania Department of Transpor- 
tation, chairman; Output Products and Services, Scott 
Parrish, Maryland Department of Transportation, chair- 
man; and Intermodal Information Concerns Work Group, 
Donald Emerich, New York State Department of Trans- 
portation, chairman. Their major conclusions and rec- 
ommendations follow. 


Input Operations 


1. HRIS should continue to improve its coverage of and 


emphasis on highway related transportation informa- 
tion. 

2. The HRIS list of subject areas should be revised to 
include new areas such as energy and environment and 
to change the names of some existing areas. Scope 
notes should be provided for all areas. 

3. HRIS should use the American National Standards 
Institute rules for standardized documentation of all 
bibliographic citations. The standards should be im- 
plemented as quickly as possible, but need not be 
applied on a retrospective basis. 

4. Abstracts of non-U.S. documents should be entered 
on a selective basis with regard for the following cri- 
teria: Selection must be based on English language 
abstracts; the full-text document must be available 
through a U.S. source; TRB Committees should assist 
in the selection; and a conference session might be 
held at the TRB Annual Meeting on possibilities of 
improving technology transfer through non-U.S. pub- 
lications, including translation questions. 


Output Operations 


1. The quarterly HR/S Abstracts should be combined 
with additional material contained in current aware- 
ness printouts to produce a bimonthly publication 
that covers all HRIS input. 


7 , The participants in the Eastern Re- 
gion HRIS Users Workshop listen to Alex 
Hoshovsky (left), chief of the Transpor- 
tation Research Activities Information 
Service of the Office of the Secretary, 
U.S. Department of Transportation, dis- 
cuss the emerging posture of the depart- 
ment toward information processing and 
data management, and the new organi- 
zational structure of the Office of the 
Secretary. 

2 Workshop participants assemble on 
the steps of the Shelburne Building of 
the Virginia Highway and Transporta- 
tion Research Council at the University 
of Virginia, Charlottesville, Virginia. 
Howard Newlon, Associate Head of the 
VH TRC and Chairman of the Workshop, 
is on the extreme left of the second row 
from the rear of the group. He is flanked 
by Don Emerich, associate engineering 
research editor, New York State Depart- 
ment of Transportation, and chairman 
of the Work Group on Intermodal Infor- 
mation Concerns. On the extreme right 
of the group is Scott Parrish, assistant 
chief of the Bureau of Research, Mary- 
land Department of Transportation, and 
chairman of the Work Group on Output 
Products and Services. Bob Nicotera, 
research engineer, Pennsylvania Depart- 
ment of Transportation, and chairman 
of the Work Group on Input Operations, 
is in the center of the second row (in 
raincoat), looking over the shoulder of 
Art Mobley, manager of HRIS, Trans- 
portation Research Board. 
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2. A pilot TR/S Abstracts should be published and eval- 


uated via user feedback, provided that the experimenta- 
tion does not detract from regular HRIS activities. 

3. Indexes should be provided to facilitate the use of 
monthly current awareness printouts. 

4. Flags and notices should be employed to distinguish 
research in progress summaries from abstracts of pub- 
lications, to advise users of ‘‘monumental’’ works, and 
to indicate which years of the HRIS data base have 
been covered in batch-mode file searches. 


Interactions With Users 


1. HRIS should continue its policy of personal and in- 
formal communications with all users of the service. 
User feedback should be encouraged and used to eval- 
uate the service. There should be a designated contact 
person for HRIS communications with each of its 
major users. Guidelines should be prepared to describe 
the functions of the HRIS contact; the contact person 
should be designated by the official TRB representative 
within the user organization. 

2. HRIS should continue to serve federal and state high- 
way and transportation departments as its primary 
users. A regular newsletter should be implemented to 
inform all users and potential users about HRIS ser- 


vices, about benefits that users have experienced, and 19 
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about new HRIS developments. At selected meetings 
and conferences, HRIS services and products should be 
demonstrated to existing and potential users. Potential 
users should include contractors who are or have been 
employed by the various transportation departments. 

3. Future HRIS workshops should provide training ses- 
sions for information officers and librarians in the 
state highway and transportation departments. The 
sessions should be held at the regional level every 2 
years or so and should emphasize the effective use of 
HRIS and related information services. 


TRIS Overview Committee 


1. The TRIS Overview Committee should be urged to 
ensure that the effectiveness with which HRIS serves 
an established user community not be diminished by 
the development of other modal and intermodal prod- 
ucts and services. There should be maximum protec- 
tion of the ongoing and future work of HRIS. 

2. Modal separation or unification of the transportation 
information services should be in consonance with the 
solicited viewpoints of the major financial supporters 
of the services. 

3. The TRB information services should designate an 
overall editor to identify information gaps and other 
deficiencies in the collective data bases of the services. 
Subject-matter knowledge of TRB staff and commit- 
tees should be used in the conduct of such a study. 


NCHRP 


Sign Brightness and Visibility Explored 
in University of Michigan Report 


Road signs represent a large capital investment to the 
various jurisdictions that must erect and maintain them, 
and careful selection of materials can save a great deal of 
money. Available materials differ widely in initial cost, 
durability, maintenance, and photometric properties. The 
luminous characteristics of a sign have a significant effect 
on its legibility and therefore on its most important func- 
tion, the transfer of information to the driver. Design en- 
gineers have not had available data to include luminous 
requirements in a cost-effective analysis. Accordingly 
NCHRP entered into a contract with the Highway Safety 
Research Institute of the University of Michigan. The 
project, designated NCHRP 3-24, ‘Determine the Lumi- 
nous Requirements of Retroreflective Signing Materials,’’ 
has been completed by the Institute, and its final report 
has been submitted to NCHRP. 

This report will not be published in the regular NCHRP 
series, but is available in limited quantities as a Highway 
Safety Research Institute report from the Publications 


Office, Transportation Research Board, 2101 Constitution 
Avenue, N.W., Washington, DC 20418. The price is $6.00. 
Among the conclusions in the report are the following. 


e Sign legibility is determined by a variety of factors, 
among the most important of which are the luminance 
characteristics. 

e Although the potential of providing legibility distance 
is Somewhat greater with highly reflective than with 
nonreflective or moderately reflective backgrounds, 
any background material is capable of yielding satis- 
factory legibility distance. The primary differences 
among backgrounds are in terms of conspicuity, color 
rendition, and ability to maintain maximum legibility 
distance under a variety of illumination conditions. 

e For signs having white legends, legend luminance con- 
trast is the primary factor in sign legibility. The con- 
trast required for optimum legibility depends on back- 
ground luminance. In general, the higher the back- 
ground luminance is, the lower the required contrast is. 

e Legend luminance is the only factor determining the 
legibility of signs having nonreflective or black back- 
grounds. Asa result, such signs are more sensitive (as 
measured by changes in legibility distance) to changes 
in illumination. 

e Background luminance is the primary factor in legibil- 
ity of signs having black legends. The high luminance 
levels required for conspicuity and color rendition ap- 
pear to reduce legibility. For many such signs, con- 
spicuity is of primary concern and some loss of legibil- 
ity can be tolerated. If legibility is of importance, the 
legend size and stroke width must be increased as back- 
ground reflectivity increases. 

e Within a given contrast direction, the differences in 
legibility associated with background color are rela- 
tively small (black background excepted) and of no 
practical significance. 

e Increasing surround luminance results in improve- 
ments in sign legibility, regardless of the material com- 
bination used. 

e People differ substantially in their ability to read high- 
way signs. These differences are largely independent 
of their performance on a conventional test for far 
acuity, such as might be given during a driver's license 
examination. 


Deficient Bridges on Rural Roads: 
NCHRP Project Researches Solutions 


Many bridges on secondary highways and local roads are 
badly in need of repair or replacement. Most of these 
bridges do not carry heavy vehicles regularly, but they 
are vital to the needs of the agricultural and rural com- 
munities and are in regular use by school buses. More 
than 110 000 bridges in the United States are said to be 
inadequate for heavy loads or in need of major repair, 
and another 51 000 are too narrow, have poor clearances, 


or have dangerous approaches. More than 150 bridge 
failures occur in the United States every year. 

With a view to alleviating the situation, NCHRP 
awarded a $120 000 contract to the University of Virginia. 
The project is designated NCHRP 12-20 and will be com- 
pleted by November 30, 1979. 

In describing the problem, NCHRP said, ‘‘Under the 
severe fiscal constraints that currently exist at the local 
level, most of these bridges cannot be replaced in the 
foreseeable future. Until recently, considerable effort has 


been devoted to the analysis and design of new structures, 


but little attention was given to problems associated with 
rehabilitation of older structures on the secondary and 
local road systems. Therefore, local agencies responsible 
for inspection, maintenance, and repair are required to 


make decisions without benefit of supporting information. 


Under these conditions, there exists an urgent need for 
research that will provide tools for engineers to reach and 


carry out cost-effective decisions. This project is intended 


to develop information that local highway agencies can 


apply immediately to the repair, improvement, or replace- 


ment of deficient bridges on secondary and local road 
systems.” 

Specifically, the research team is charged with the task 
of developing procedures for accomplishing repair and 
strengthening operations for bridges on secondary and 
local roads, identifying standard replacement structures 
and components that can be mass produced, and develop- 
ing an economic process for determining the most cost- 
effective alternatives available in a given situation. 

The project will occupy four phases: identification 
and categorization of common types of structural and 
functional deficiencies; investigation of current practices 


and methods for rehabilitation of deficient bridges; devel- 
opment of concepts for standard economical replacement 
structures and components; and development of proce- 
dures for cost-effective selection among alternative strat- 
egies for correcting bridge deficiencies. 


Report on Concrete Consolidation 
Now Available From NCHRP 


When pavements, bridge decks, or overlays are con- 
structed from portland cement concrete, one of the most 
important factors affecting the performance and design 
life of the structure is proper consolidation of the con- 
crete. Consolidation has been defined as a purposeful 
action taken to reduce a freshly placed hydraulic cement 
concrete mixture to the minimum practical volume 
through the elimination of all voids except those inten- 
tionally included to improve durability (entrained air). 

The consolidation process is a qualitative one requiring 
experience and judgment. In an effort to disseminate the 
experience and information accumulated by many high- 
way and transportation agencies in the field of concrete 
consolidation, NCHRP has accumulated and published all 
relevant information in the form of Synthesis of Highway 
Practice 44, Consolidation of Concrete for Pavements, 
Bridge Decks, and Overlays. 

The report points out that internal vibrators are es- 
sential for placement of concrete of low water-cement 
ratio and are widely used for consolidation of pavements 
and bridge decks. Concrete resists consolidation primar- 
ily because of internal friction and interference among 
aggregate particles. When concrete is properly vibrated, 
the impulses “‘liquefy’’ the mortar portion of the con- 
crete, thus reducing friction and permitting consolidation 
by gravitational forces. Consolidation is a two-stage pro- 
cess, described in Synthesis 44 as follows: 


22 


The first stage consists of subsidence, a vertical settling 
of the concrete; during the second stage, entrapped air is 
removed. The effectiveness of the vibrator is the result 
of compression waves generated in the concrete. The 
characteristics of mechanical vibration equipment that 
define performance are frequency, amplitude, centrifugal 
force, and radius of action. 

Honeycombing and excessive trapped air are the major 
problems associated with undervibration. Although the 
problems associated with undervibration are more numer- 
ous, in some cases overvibration can cause segregation. 
Most problems ascribed to overvibration, however, result 
from improper proportioning of the mixture; the desir- 
able solution is adjustment of the mixture rather than re- 
duction of vibration. 

Most concrete placed in transportation facilities would 
probably be designated in the range from ‘very stiff’ to 
“stiff plastic.’ Concrete of these consistencies must be 
consolidated by vibration with mechanical equipment. A 
few transportation applications may require extremely 
stiff or zero-slump concrete. 

Adds the synthesis, ‘‘Some concrete unfortunately is 
placed in transportation facilities with near-flowing or 
self-leveling consistency. Although this type of concrete 
requires little or no compactive effort, this easy approach 
to consolidation is achieved at the expense of premature 
deterioration.”’ 

The difference between pavements and bridge decks 
and the special requirements for bridge-deck concrete 
placement, vibration, and finishing are reviewed in the 
report, which also discusses revibration to increase con- 
solidation. 

The report makes the following conclusions. 


e Consolidation by vibration improves all of the impor- 
tant properties of concrete in pavement, bridge deck, 
and overlay slabs. 

e The consolidation achieved by vibration is a function 
of vibrator characteristics as well as the consistency 
and workability of the concrete mixture. 

e Internal vibration appears to be the most effective 
means of concrete consolidation for pavements and 
bridge decks. 

e There appear to be fairly large ranges within which vi- 
brator frequency, eccentric size, and time of insertion 
can vary without substantially affecting the degree of 
consolidation achieved. 

e Continuous monitoring of vibrators is required to en- 
sure proper operation. 

e A minimum head or surcharge of 102 to 152 mm (4 to 
6 in) of concrete over an internal vibrator is recom- 
mended. 

e The most commonly specified minimum frequencies 
for conventional paving concrete are 7000 vibrations/ 
min for internal (spud) vibration, 5000 vibrations/min 
for tube vibration, and 3500 vibrations/min for surface 
vibration. 

e Vibrator frequencies for bridge-deck concrete are not 
defined satisfactorily in most specifications. 


e Problems with undervibration are more widespread 
and serious than those with overvibration. 


Understanding Travel Behavior Is Theme 
of Study by Charles River Associates 


NCHRP has been active for several years in the field of 
understanding travel behavior, which is of vital impor- 
tance in forecasting travel patterns and determining fu- 
ture transportation investments. This area of research 
will be advanced by the award of a $221 O00 contract by 
NCHRP to Charles River Associates, Cambridge, Massa- 
chusetts. The year-long project is entitled New Approaches 
to Understanding Travel Behavior, Part 2, and is designated 
NCHRP Project 8-14A. 

Says NCHRP, ‘‘Decisions concerning transportation 
investments are based partially on forecasts of travel. 
These forecasts are generally made by using models that 
relate travel time and cost, demographic characteristics, 
and transportation accessibility. The distribution and 
assignment models used by most agencies are prime ex- 
amples. There is no subsuming theory of travel behavior 
that generates these models: They are merely convenient 
formulations for expressing and forecasting travel and as- 
sume stable relations. Disaggregate models, although of- 
fering significant advantage over present techniques, deal 
almost entirely with individual choices, thus ignoring 
basic processes that generate travel. A major deficiency 
in both approaches is their general insensitivity to policy 
options that are important today. Such options typically 
involve energy, life-styles, and transportation service 
quality.”’ 

To correct this deficiency, NCHRP initiated develop- 
ment of a new approach to understanding travel behavior 
under an earlier contract, designated NCHRP Project 
8-14. This concentrated on social and psychological re- 
lations between individuals and their households as they 
exist in spatial layouts. By reviewing literature in sociol- 
ogy, psychology, and transportation-related fields, the 
researchers identified a number of elements that would 
assist in development of a theory, or theories, of travel 
behavior. Because these proposed elements were exten- 
sive and complicated, NCHRP determined that additional 
research should concentrate on testing key elements re- 
lating to individual and household behavior. These ele- 
ments would then be incorporated into operational travel 
forecasting procedures. This is the phase of research that 
will be carried out by Charles River Associates under this 
new contract. 

The researchers will identify key elements that can be 
practically incorporated at the present time into current 
methods of travel demand forecasting and will use exist- 
ing and augmented data sets to test the validity of those 
elements. 

They will then design and apply methods to incorpo- 
rate those elements in travel forecasting and prepare pro- 
cedural manuals for use by transportation planners. 


Georgia Tech Researchers to Study 
Protective Coatings for Steel 


All state and local highway agencies have steel structures 
that must be painted to provide protection against cor- 
rosion. Because funds for this purpose are limited, agen- 
cies have to carefully select the structures to be treated, 
the processes that can be used to prepare the surface, 
and the coatings to be used to protect the steel. A wide 
range of results has been reported for the various coat- 
ing systems. Many systems, including those in general 
use, require a degree of surface preparation and the use 
of solvents, both in the formulation and for clean-up, 
which are being increasingly restricted to protect health 
and environment. In addition, some systems have poor 
flow characteristics, require a high degree of surface prep- 
aration, and must be applied by skilled workers. 

The National Cooperative Highway Research Program 
(NCHRP), which is administered by the Transportation 
Research Board, has awarded a $150 000 contract to the 
Georgia Institute of Technology to investigate coating 
systems for painting new and old structural steel. The 
project, designated NCHRP 4-14, will continue through 
March 1980. 

The contract calls for preparation of tentative guide- 
lines for the use of existing and recently developed non- 
proprietary coating systems for the painting of struc- 
tural steel. The emphasis is to be on health and environ- 


ment, exposure conditions, application requirements, 
and economics. 

Institute researchers propose to accomplish this ob- 
jective by the conduct of research in two phases. The 
initial phase will consist of an evaluation of current 
bridge-painting practices and experience to identify coat- 
ing systems with reasonable prospects for meeting environ- 
mental regulations. This will be followed by an experi- 
mental phase in which selected systems will undergo lab- 
oratory and field testing. 

Says the institute, ‘“Application requirements are not 
expected to change from those in use today, except that 
it is recognized that spray and roller coating are increas- 
ing in economic favor over brushing.”’ 

The researchers will also evaluate the use of precoated 
steel and precoated assemblies, although this is not a 
main area of the research project. Researchers will evalu- 
ate the economics of painting the structural steel after 
erection and of completing the entire application of the 
coating system in one positioning of the staging and other 
rigging. 

“Application requirements include preparation of 
rusted surfaces,’’ says an institute spokesman. ‘’Abrasive 
blasting is generally recognized as most economical for 
aggressive environmental exposure and particularly for 
the more durable chemical coatings. The recent experi- 
ence of wet blasting in California and new cleaning meth- 
ods for offshore drilling rigs will be evaluated. ”’ 
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Transportation and Energy Is Theme 
of New Synthesis Report From NCHRP 


“The effects of technological improvements in fuel econ- 
omy are 5 to 15 years away; early conservation depends 
on better use of existing technology,”’ says a report on 
energy published recently by the Transportation Research 
Board. Synthesis of Highway Practice 43, Energy Effects, 
Efficiencies, and Prospects for Various Modes of Trans- 
portation, is based on many papers written during the 
past few years on the transportation energy sector and 
the energy efficiencies of various transportation vehicles 
under various conditions. 

The emphasis of the report is on information regard- 
ing transportation energy use and conservation potential, 
and not on the implementation policies needed to achieve 
this greater conservation. 

Says the report, ‘In 1973, a fourth of the total gross 
energy consumption in the United States was expended 
in the transportation sector, primarily for automobile 
and aircraft trip making. In the nontransportation sector, 
space heating and process steam accounted for 18 and 16 
percent respectively of the total gross energy consump- 
ons 

The energy use of each transportation mode has many 
dimensions. The report points out, ‘Comparison of 
modes should be made on a common basis, and full con- 
sideration should be given to all aspects of the modal- 
system energy use. Some of the factors that must be con- 
sidered are load factor, circuity, empty backhauls, speed, 
nature of cargo, safety, costs, social acceptance, and all- 
weather characteristics.”’ 

The theoretical efficiency of the technology of a par- 
ticular mode can be seriously degraded if a proper com- 
parison is not made. For example, a fully loaded subcom- 
pact automobile is an efficient mode of transport, but a 
large automobile carrying only one or two persons is sig- 
nificantly less efficient. A bus loaded with passengers 
would seem to be much more efficient than the automo- 
bile; however, the two can be compared only if they 
serve the same market. In many locations, the only op- 
tion might be the automobile or, in the case of freight, 
the truck. 

In energy comparisons among modes, the emphasis 
should be on the efficiency of the mode in getting the 
particular job done or service performed. Only then are 
the energy comparisons valid. 

Producing and using more efficient modes of transpor- 
tation do not necessarily mean using less energy. To con- 
serve vital energy reserves will require that the focus be 
not only on the efficiency of the transportation modes 
but also on how these modes can and should be used 
more intelligently in an energy-limited world. 

Says the report, ‘A major national effort is being di- 
rected toward developing, building, and selling more ef- 
ficient automobiles. Unless a concomitant effort is de- 
veloped to promote more socially responsible uses of 
transportation, the energy conservation gains of more 


efficient automobiles may be dissipated by wasteful and 
accelerated use patterns.” 

The report recommends research into improved use of 
existing transportation modes and facilities and studies of 
the value of mobility, the relation between distance 
traveled and job availability, and the long-term options 
for reducing vehicle travel without causing adverse eco- 
nomic impacts. Modes considered in the report include 
highway, bus, rail, air, water, bicycle, and pipelines. 


Accident Potential at Intersections 
Under Study by Midwest Research Group 


When highway and transportation agencies examine prob- 
lems and deficiencies at intersections and other locations, 
they normally use data collected as a result of accidents 
that have occurred at the particular location. However, 
because the time needed to collect a statistically signifi- 
cant amount of information at each location is too long 
to be practicable, the accident data as recorded in current 
practices are not sufficiently detailed, and too many vari- 
ables occur from jurisdiction to jurisdiction, this method 
is not an ideal one. 

Traffic conflict analysis, in which researchers study 
evasive actions such as braking or weaving by drivers who 
believe collisions are impending with other vehicles, is 
seen as a reliable and inexpensive tool in lieu of or in ad- 
dition to accident data. |t allows evaluation of improve- 
ments within a short period of time and can be used by 
personnel without extensive training and expensive equip- 
ment. 

Several highway agencies are currently using traffic 
conflict analysis as part of their standard operating pro- 
cedure. However, conflict definitions and sampling pro- 
cedures vary significantly, and an immediate need exists 
for the development of standard procedures. 

To meet that need, NCHRP awarded a $190 000 con- 
tract to the Midwest Research Institute of Kansas City, 
Missouri. The contract covers NCHRP Project 17-3, and 
work will continue on the project through September 15, 
1979. 

The research team will develop a procedure for collect- 
ing and using traffic conflict data to diagnose safety and 
operational deficiencies and to evaluate the effectiveness 
of improvements at intersections. This information will 
be used to produce a user’s manual with examples that 
illustrate the methods of data collection, data analysis, 
and application. The manual will also contain recom- 
mended training procedures for field personnel. 

The traffic conflict technique was originally developed 
by the General Motors Research Laboratories in 1967. 
Conceived as a systematic manner of observing and mea- 
suring accident potential at intersections, conflicts were 
defined as the occurrence of evasive vehicular actions and 
were characterized by braking or weaving or both. 

Based on the positive results of a major study by the 


Federal Highway Administration in 1971, the traffic con- 
flict technique has gained popularity as an operational 
tool. The Ohio Department of Transportation now uses 
it statewide to analyze operational deficiencies at inter- 
sections, and the Washington Department of Highways 
uses it to pinpoint specific deficiencies at high-accident 
intersections and determine appropriate countermeasures. 
Variations have also been widely used in Canada, Sweden, 
and Great Britain. 


FOREIGN 


Indian Road Research 
Projects Outlined 


Although there are almost 10 times as many rural roads 
than urban roads in the United States, the ratio in India, 
which is basically an agrarian country, will still only be 
1.6 to 1 when the 20-Year Road Development.Plan is 
completed in 1981. Roads are nonexistent in many rural 
areas, and funds for development of rural roads are 
scanty, says a recent report issued by the Central Road 
Research Institute in New Delhi. 

“Lowering of construction costs can no doubt be 
achieved by maximizing the utilization of locally available 
materials through soil stabilization techniques,’’ says the 
report. Research studies in the laboratory and in the 
field have been followed by full-scale road projects that 
have proved successful. Specifically designed sections 
were used to obtain the most suitable and economical 
specifications for the widely different subgrade soil types 
and climatic conditions in India. 

To determine specifications for construction of rural 
roads, long-term performance is being evaluated of a 
number of selected rural roads constructed with econom- 
ical specifications and incorporating the use of local ma- 
terials. Some of these selected roads were built under 
the government’s Crash Scheme for Rural Employment 
(CSRE), started in 1972. In addition to the long-term 
performance of the selected existing roads, the perfor- 
mance of a number of specifically designed test tracks of 
rural roads in various parts of the country will be evalu- 
ated periodically for the next 10 years. 

Research on the tractive efforts of bullock carts having 
both solid and pneumatic wheels shows that the solid 
wheel is significantly better when tracks of deep mud are 
traversed. ‘‘Floating wheel’’ systems are being developed 
for better ground contact and reduced damage to the sur- 
face of paved roads. 

Black cotton soils are successfully being treated with 
lime and cement, desert sands are stabilized with bentonite 
clay and resinous compounds, and airfield pavements at 
Agra and Khajuraho have been successfully stabilized with 
lime, adds the report. 


‘A system approach toward optimizing the rural-road 
system, considering aspects like the connectivity of vil- 
lages of different population levels to identified growth 
centers, market centers, and service centers, appears to be 
most appropriate for the future planning of rural roads,”’ 
the report continues. ‘Besides the development of new 
routes, phased planning for improving and strengthening 
the existing routes could also be taken up systematically, 
based on existing facilities and needs. 

“Since most of the rural roads are amenable to devel- 
opment in stages, the relative economics of various de- 
signs should incorporate not only the initial construction 
costs but also the strengthening (overlays) and routine 
maintenance costs. Those costs will have to be studied in 
detail, and related maintenance manuals prepared outlin- 
ing procedures for various categories of rural roads. 

“In line with the current global awareness about the 
need for careful choice of technologies, a certain amount 
of initial work has been done in the country. At the in- 
ternational level, organizations like the International 
Labor Organization and the International Bank for Re- 
construction and Development have been making efforts 
to promote the related concepts. So far as India is con- 
cerned, it may be said that the constraints of funds, espe- 
cially of foreign exchange, the related slow pace of devel- 
opment, and the abundance of labor force were factors 
that made the adoption of intermediate and appropriate 
technology more or less obligatory for road work. Manu- 
facture and use of small and less sophisticated equipment 
and of manual aids are important steps in this regard. 

“Because labor-intensive techniques are likely to be in 
vogue for many more years to come, we must conduct 
the needed scientific studies to devise ways of reducing 
human drudgery by improving existing tools such as 
spades and pickaxes and by developing new tools.”’ 


Japanese Safety Statistics Published 


Each year the Office of the Prime Minister in Japan pub- 
lishes a comprehensive report on current transportation 
safety. The report is prepared with the cooperation of a 
wide number of government authorities including the 
ministries of Transport and Construction and the Na- 
tional Police Agency. Traffic trends, current accident 
conditions, and traffic environments of road, rail, marine, 
and air transportation are analyzed. The report includes 
extensive discussion on efforts to reduce accidents. 

An English translation has been prepared by the Inter- 
national Association of Traffic and Safety Sciences, a 
research institute in Japan that is active in all aspects of 
current transportation and traffic safety research. 

The 235-page report may be obtained for $20, includ- 
ing postage (money order or bank transfer only, no per- 
sonal checks), from the International Association of Traf- 
fic and Safety Sciences, 6-20, 2-chome, Yaesu, Chuo-ku, 
Tokyo, 104, Japan. 
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Profiles 


Research Is Key to 
Understanding Transport’s 
Role in Society, Says 

Planner Ronald W. Pulling ~ 


“In a country the size of the United States where food is 
produced by 5 percent of the population and where over 
50 percent of the work force is engaged in providing ser- 
vices, people are highly interdependent. Efficient trans- 
portation systems are mandatory to maintain the flow be- 
tween producer and consumer,” says Ronald W. Pulling, 
whose experience in transportation planning in industry 
and government has given him a well-rounded and de- 
tailed view of the subject. Now a consultant with Tippets- 
Abbett-McCarthy-Stratton (TAMS) in Washington, D.C., 
Pulling is regarded as a foremost expert on air transporta- 
tion planning. 

“Now that man has conquered the two-dimensional 
constraint imposed by travel on land and sea, opportuni- 
ties also exist for the future location of people centers 
that more closely match their social desires without de- 
tracting from their economic potential,’’ he says. 

“Transportation research that extends beyond the 
normal methodology of measuring values is becoming 
more important. The Chesapeake and Ohio Canal of the 
1830s is a national asset serving as a recreational area. 
The transcontinental railroad constructed in 1880 is still 
useful. Traffic on the Pasadena Freeway built during the 
1930s is still going strong, and use of LaGuardia and 
Washington National airports continues to grow after 40 
years of service. Many transportation problems now be- 
ing considered as too costly for implementation would 
look good if we were able to forecast demand and longev- 
ity as illustrated above.”’ 

Pulling received his bachelor’s degree in civil engineer- 
ing from the University of California in 1940, and later 


studied at Princeton University as a Fellow in Public Af- 
fairs. He started his aviation career in 1940 as an engineer 
with the Civil Aeronautics Administration in Los Angeles 
and Honolulu. In 1951 he became manager of the Facili- 
ties Material Depot of the Federal Aviation Administra- 
tion in Oklahoma City, and in 1964 came to Washington 
as chief of the Airport Systems Planning Division of FAA. 
After successive promotions to deputy director of the 
Office of Policy Development and deputy director of Sys- 
tems Maintenance Service, he was named deputy associate 
administrator for plans for the Federal Aviation Adminis- 
tration in 1969. During the next 4 years he developed 
the first and subsequent 10-year policy and plans for the 
U.S. airports and traffic control systems. 

In 1973 he became senior vice president of William L. 
Pereira Associates, where he acted as technical director of 
air transportation programs carried out by the firm, in- 
cluding the design of a new airline terminal building for 
Eastern Air Lines at LaGuardia Airport. 

Since joining TAMS in 1974 Pulling has been engaged 
in the planning, design, and program management activi- 
ties of projects such as the Bangkok International Airport 
Tehran International Airport, Amman International Air- 
port, Torino Airport, and Kimpo (South Korea) Interna- 
tional Airport. 

He has also served as a consultant to the governments 
of Brazil and Nicaragua; Wayne County, Michigan; and 
Morgantown, West Virginia. He is a Fellow of the Ameri- 
can Society of Civil Engineers and a member of the Na- 
tional Society of Professional Engineers, the Institute of 
Aeronautics and Astronautics, and the National Defense 
Executive Reserve. 

He is a member of the Transportation Research Board 
Group 1 Council and is chairman of the Special Commit- 
tee on Air Transport Activities. He has authored numer- 
ous articles and technical papers and was honored with 
the FAA Meritorious Service Award in 1971 and the FAA 
Distinguished Career Service Award in 1973. 

In the field of future research, Pulling says, ‘‘We need 
to assess the benefits of improved transport to our society. 


’ 


For example, the value of time is a nonlinear function. 
Saving 5 minutes on a 2-hour trip may be of small value, 
but if the trip time is increased from 3 hours to 3 days 
the trip may be cancelled entirely and any benefits de- 
rived from it foregone. As another example, who bene- 
fits from a business trip? If a renowned educator travels 
across the country to exchange ideas with a group of 
graduate students, how does one measure benefits both 
individually and as a whole? Air transport has made such 


study even more important. People who have the greatest 


impact on our national welfare are in great demand. They 
are a scarce commodity. The value of their time is often 
measured by the ‘go-no go’ alternative and not in increased 
savings.”’ 


Provision of Mobility 
Options Is Goal 

of Ohio Transit Chief 
James E. Reading 


“The responsibility of a public transportation agency is 
to provide mobility options for the people in its region,”’ 
says James E. Reading, general manager of the Central 
Ohio Transit Authority (COTA). This philosophy has 
provided the impetus to his successful and innovative 
transit programs in Rochester, Denver, and now in Colum- 
bus, where he manages a 2/3-bus system. 

Reading subscribes to total involvement at the com- 
munity level and is very visible within the community. An 
active participant in the Américan Public Transit Associa- 


tion, for which he is past chairman of the Public Relations, 


Marketing, and Operation Divisions, Reading takes full 
advantage of his attendance at various APTA conferences 
to conduct his personal brand of research through observa- 
tion, collection of printed materials, and just plain con- 
versation. 

While serving as chairman of the TRB Committee on 
Transit Marketing and Information Systems, Reading re- 
cently toured the Scandinavian countries to get a first- 
hand look at marketing procedures. Among his findings, 
Reading reported, ‘‘Frequent and reliable service appears 


to be a major factor in the European transit success story.” 


He adds, however, that, ‘European transit systems were 


able to maintain high standards of service during the 
years and consequently were not allowed to deteriorate 
as transit systems did in the United States.”’ 

COTA‘s general manager said the committee’s study 
revealed that ‘frequency and reliability were the two 
most important and desired service standards expected 
by European bus commuters.” 

Reading, a veteran of World War II, served asa sergeant 
major in the Anti-Aircraft Artillery and Transportation 
Corps with the U.S. Army in the United States and 
Europe. After a postwar period in the newspaper field, 
he became director of advertising and public relations for 
California Motor Express, the San Diego Coronado Ferry 
Company, and the San Diego Transit Company. 

In June 1967, Reading became director of marketing 
for California Motor Express and the following February 
was appointed assistant to the executive vice president of 
the American Transit Association. 

Three months later, he joined the Rochester/Genesee 
Regional Transportation Authority in New York as resi- 
dent manager and as a vice president of National City 
Management Company, where he was instrumental in 
establishing employee and management training and pre- 
retirement and employee assistance programs that are 
considered models for the industry. 

It was in Rochester that Reading put together a new 
concept of moving buses through congested areas. Read- 
ing also succeeded in nearly doubling the ridership of the 
Rochester system in a 6-year program that included in- 
novations such as the implementation of a dial-a-bus sys- 
tem and the establishment of extensive park-and-ride 
operations. 

In September 1974, he became assistant general man- 
ager for operations of the Regional Transportation Dis- 
trict in Denver. Reading was quick to identify the trans- 
portation needs of Denver and was instrumental in im- 
plementing a specialized service for the elderly and handi- 
capped, regional intercity service, mountain service, ex- 
press routes serving RTD-owned park-and-ride lots and 
joint use park-and-ride locations, an internal circulator 
service for activity centers, and special service to profes- 
sional and university football games. 

Since taking up the post of general manager of COTA, 
Reading has accelerated the expansion program for park- 
and-ride sites, established a new midday shopping service 
for elderly citizens, fashioned a program that is designed 
to be handled by a contract with a private firm to provide 
more than 28 000 h/year service for the elderly and hand- 
icapped, and stepped up the successful implementation of 
a COTA commuter-pass discount program. 

Reading is a member of the Columbus Traffic and 
Transportation Commission and the Transportation Ad- 
visory and Policy Committees of the Mid-Ohio Regional 
Planning Commission. He was recently appointed to the 
Board of Trustees of the Convention and Business Bureau 
and to the Downtown Action Committee of the Chamber 
of Commerce. He is a member of the Board of Directors 
of the Ohio Public Transit Association and serves as a 
board member of APTA’s National Roadeo Committee. 
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International Consulting Engineers 
Schedule Meeting in London 


The International Federation of Consulting Engineers 
will hold its Annual Meeting and Forums in London, 
England, during the week beginning June 11, 1978. The 
subject of the forum discussions will be ‘“The Consulting 
Engineer and the Public Sector Consultancy,’ and speak- 
ers will include client representatives, an international 
financier, senior executives from consulting authorities, 
and representatives of the consulting engineering profes- 
sion. 

During the conference a plenary session will be staged 
by the International Agencies/FIDIC Liaison Committee, 
at which the representatives from as many as seven inter- 
national development banks and executing agencies will 
answer questions from the floor. 

Technical visits are scheduled to the Thames Barrier 
and the Dartford Tunnel. 

Information and registration forms are available from 
the American Consulting Engineers Council, 1155 Fif- 
teenth Street, N.W., Washington, DC 20005. 


Highway Users Federation Schedules 
Regional Transportation Conferences 


A series of four Regional Highway Transportation Con- 
gresses are being conducted by the Highway Users Federa- 
tion for Safety and Mobility. The congresses are de- 
signed to discuss the key issues affecting the implementa- 
tion of a safe, efficient highway transportation program, 
including 


Meetings 


e Adequate financing to preserve roads, streets, and 
bridges at levels of service that meet projected user 
demands; 

Adoption of traffic safety programs that are known 

to save lives and that can be accomplished through 

action at the state and local level and federal backing 

(legislative and financial) of high priority safety ef- 

forts affecting the national welfare; 

e Public recognition that there will be no decline in 
motor vehicle use as the primary means of personal 
and industrial mobility; and 

e Full energy production incentives that allow private 
industry to undertake the production, practical con- 
servation measures that do not penalize highway users, 
and fair market pricing of all energy resources. 


Topics on the program at the congresses include 
finishing the Interstate Highway System, safety belts, 
helmet laws, living with the energy bill, ride sharing, 
bridges, maintenance, rural road problems, driver educa- 
tion, alcohol control, road management and design, the 
88.5-km/h (55-mph) speed limit, taxation, funding, and 
getting enough energy while meeting environmental goals. 

The congresses are scheduled for May 2-4 in Lake 
Buena Vista, Florida; May 23-25 in Niagara Falls, New 
York; May 31-June 2 in Indianapolis, Indiana; and June 
21-23 in Salt Lake City, Utah. 

Information may be obtained from Highway Users 
Federation, 1776 Massachusetts Avenue, N.W., Washing- 
ton, DC 20036, telephone 202-857-1200. 


Third Rural Public Transportation _ 
Conference Scheduled by TRB, UMTA 


The Third National Conference on Rural Public Trans- 
portation will be held June 28-30, 1978, at the Michigan 
Technological University in Houghton. The conference 
will provide an opportunity of information exchange 
through paper presentations, workshops, and question 
and answer periods. 

The conference is cosponsored by the Urban Mass 
Transportation Administration and the Transportation 
Research Board in cooperation with the Federal Highway 
Administration, the Michigan State Department of High- 
ways and Transportation, and the Transportation Sys- 
tems Center. 

Topics for presentation include federal legislation, 
findings from the Rural Demonstration Program, the role 
of the states in rural transportation, labor protection, 
paratransit regulations, and the role of transportation in 
rural development. Workshops will cover planning, cost 
and financing, coordination and contracting, insurance 
and regulations, local community involvement, record 
keeping and evaluation, vehicles and equipment, and ser- 
vice for the elderly and handicapped. 

A registration fee will be charged to cover the cost of 
the conference Proceedings and meals. To facilitate travel 
to and from the conference, North Central Airlines will 
schedule extra flights between Chicago and Houghton. 
For further information on these flights, call any North 
Central Airlines office and ask for Judy Sumner on exten- 
sion 7161. Prospective participants should make travel 
arrangements at least 30 d early. 

Further details may be obtained from David Ewing, 
Transportation Research Board, 2101 Constitution Ave- 
nue, N.W., Washington, DC 20418. 


Course on Tropical Road Building 
Offered by British Research Group 


The Transport and Road Research Laboratory of the 
United Kingdom will hold its annual residential course on 
the planning, design, and construction of roads in tropical 
and subtropical countries, July 10-14, 1978, at the Ce- 
ment and Concrete Training Center in Slogh, Berkshire. 

TRRL points out that, although the course is largely 
designed for overseas students studying in the United 
Kingdom, qualified engineers concerned with road works 
in developing countries will also be welcome. 

The course will cover economic and social impact of 
roads; traffic surveys and vehicle operating costs; prop- 
erties and classification of tropical soils; identification of 
road-making materials; use of aerial photographs in locat- 
ing and mapping soils and for route location; basis and 
methods of pavement design; effect of different environ- 
ments on pavement; geometric standards for pavements; 
soil stabilization; use of natural gravels and crushed stone; 
use of bituminous binders; and surface dressing and pre- 
mixed materials in the tropics. 


The fee for the course will be approximately $250. 
Application forms can be had from Overseas Unit, Trans- 
port and Road Research Laboratory, Crowthorne, 
Berkshire RG11 6AU, England. 


Group One Sections Plan Midyear Meeting 
at Zion, Illinois, August 13-17, 1978 


The Social, Economic, and Environmental Factors Sec- 
tion and the Public Transportation Section of the Trans- 
portation Research Board will hold a joint midyear meet- 
ing at the Holiday Inn, Illinois Beach, Zion, IIlinois, 
August 13-17, 1978. The themes are “Operational 
Changes in Transportation: Some Economic and Energy 
Considerations” and ‘Overcoming Obstacles to Transit 
Improvements and Innovations” respectively for the sec- 
tions. 

The meeting will include a technical tour of facilities 
of the Chicago Transit Authority. 

No registration fee will be charged for the meeting, 
which is open to members of the public and press. 

Further information may be had from W. Campbell 
Graeub or Floyd Thiel, Transportation Research Board, 
2101 Constitution Avenue, N.W., Washington, DC 20418. 


Fourth International Lime Congress 
Set for Hershey, Pennsylvania 


The Fourth International Lime Congress (Technical), 
conducted by the National Lime Association, will be 
held at the Convention Center at Hershey, Pennsylvania, 
September 20-22, 1978. Speakers from the United 
States, Japan, Belgium, Great Britain, Germany, South 
Africa, Denmark, France, Canada, and Sweden are 
scheduled to discuss various applications of lime for 
highway construction, home sites, and water treatment. 
Programs and registration information may be obtained 
from the National Lime Association, 5010 Wisconsin Ave- 
nue, N.W., Washington, DC 20016. 
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Guide to Public 
Support Strategy 


The End of the Road: A Citizen’s Guide to Transporta- 
tion Problemsolving. National Wildlife Federation, 1412 
Sixteenth Street, N.W., or Environmental Action Founda- 
tion, 1346 Connecticut Avenue, N.W., both Washington, 
DC 20036. 160 pp. $3.50. 


““A democracy can be no stronger nor more enduring than 
the extent of its citizens’ involvement in public decision 
making,’ says this citizens’ guide to transportation prob- 
lem solving. 

In spelling out the need for the publication, the fore- 
word says, '’ The inherent good sense of the general public 
on the need for social change through the institution of 
new values almost inevitably runs ahead of the perceptions 
of those in government. Significant changes in basic pub- 
lic policy generally work their way up from and not down 
to the people. Examples include the movement for civil 
rights, the development of an environmental ethic, and 
the phenomenal changes in transportation policy and 
planning that have occurred since 1970. 

“The emergence of a new legal structure for guiding 
transportation policy and opening the planning process 
to citizen involvement depended on the skills of compe- 
tent and creative lawyers. Robert Kennan, to whom this 
book is dedicated, perceived when others did not the 
frontier of new relations between man and the automo- 


bile, between people and their perceptions of quality of 
life.”’ 

Robert Kennan’s memory is not entirely well-served 
by this book. Although it is meticulously detailed in ex- 
plaining the transportation planning process and explains 
clearly how the average citizen can become involved in 
the transportation community, the book’s goals are en- 
tirely negative; it explains only how to stop highway pro- 
grams, not how to help implement them, regardless of 
their merits. 

Objectivity is too often sacrificed for personal opinion, 
and the authors lose touch with a basic principle of the 
democratic governmental process: If you do not agree 
with what your elected representatives are doing, the 
remedy is in the ballot box at the next election. 

Because of the negative atmosphere that pervades the 
pages of this book, many of its well thought out observa- 
tions about today’s highway programs—observations that 
deserve careful consideration by all who are engaged in 
transportation planning—will never be read by the casual 
browser who will drop the book after the first few pages. 


Strength Tests for Concrete 
Are Subject of New ACI Book 


Recommended Practice for Evaluation of Strength Test 
Results of Concrete (ACI 214-77). American Concrete 
Institute, Post Office Box 19150 Redford Station, Detriot, 
MI 48219. 14 pp. $5.00 to ACI members, $8.50 to non- 
members. Postage and handling $1.50. 


This new revised standard for assessing results of strength 
tests for concrete discusses the numerous variations that 
occur in the strength of concerte and presents statistical 
procedures that are useful in interpreting these variations. 
The new standard supersedes ACI 214-65. One impor- 
tant change in the new standard involves standards of 
concrete control. The overall variation of concrete is now 
expressed both in terms of standard deviation and coet- 
ficient of variations. This is based on recent information 


that indicates that the standard deviation remains more 
nearly constant at strengths greater than 20.7 MPa (3000 
lb/in?). Within-test variation is still considered in terms 
of the coefficient of variation. 

In an effort to make the standard more usable, one 
section has been developed in such a way as to illustrate 
the use of theory in arriving at the required average 
strength of a mix necessary to meet the requirements of 
existing codes and specifications. 

Covered in the new standard are variations in 
strength, including properties of concrete, and testing 
methods; analysis of strength data, including statistical 
functions, strength variations, and standards of control: 
and criteria for strength requirements, quality control 
charts, tests and specimens required, and rejection of 
doubtful specimens. 

The first standard was produced in 1957 and revised 
in 1965. The 1965 version is the one that is now up- 
dated by the newly announced standard. 


Planning the Fourth Migrat 


A Fifty-Year Old Prediction 
of Urban Problems 


Planning the Fourth Migration: The Neglected Vision of 


the Regional Planning Association of America. Carl Sussman, 


editor. MIT Press, Cambridge, MA. 277 pp. $14.95. 


Suburban sprawl, urban congestion, and fiscal crises seem 
like fairly recent and spontaneous developments. Yet as 
far back as the 1920s members of the Regional Planning 
Association of America (RPAA)—a small group of distin- 


guished architects, planners, economists, and social critics— 


predicted these developments as the logical consequence 
of continued metropolitan growth. The members of the 
RPAA insisted that a new and thoughtfully planned re- 
gional form remained the only human alternative. 

The documents reprinted in this new book from the 
MIT Press present for the first time a comprehensive pic- 
ture of the RPAA’s neglected concept of regionalism and 
regional planning. 

Lewis Mumford captured the distinctive quality of the 
RPAA’‘s regionalism in his image of the ‘fourth migra- 
tion.’ The westward expansion constituted the first mi- 
gration. Industrialism precipitated the next migration 
from farms to small towns. Technological advances fueled 
the third migration to the larger cities. This migration, 
the group maintained, had already destroyed urban cul- 
ture in the larger cities. With the advent of the automo- 


bile and long-distance power transmission, the members 
of the RPAA envisioned a fourth migration. Because 
they feared a migration to the suburbs would be even 
more damaging, they proposed their own brand of re- 
gional planning to redirect the population flow from the 
congested metropolitan regions to larger planned and en- 
vironmentally more varied regions. Regionat planning, 
as they saw it, could simultaneously correct the existing 
problems of the congested metropolis and create the 
basis for a new and revitalized urban form. 

Says the book, ‘Although RPAA had some influence 
on the New Deal, it is obvious that the major thrust of 
their ideas has yet to influence American planning prac- 
tices. The fourth migration proceeded without the kind 
of public intervention they urged. The cities became 
more crowded and were beset with social and economic 
problems, the suburbs more tied to the fuel-gulping auto- 
mobile, the rural countryside more impoverished and de- 
populated. |f suburbanization has preempted their re- 
gional alternative—the fourth migration—then perhaps the 
RPAA‘s vision of a balanced redistribution of the popula- 
tion can someday be realized as the fifth migration. 

“lf nothing else, these writings suggest that today, 
even more than in the RPAA’s own day, the United States 
could benefit from planning well-balanced regions encom- 
passing wilderness, rural, and urban environments; that 
cities should be the product of rational planning, rather 
than profit seeking; and finally, that our resources— 
human as well as natural—must be used more intelli- 
gently.” 


A Glimpse Into the Past 


Three Hundred Years With the Pennsylvania Traveler. 
William H. Shank. American Canal and Transportation 
Center, 809 Rathton Road, York, PA 17403. 200 pp. 
$9.95. 


Says author William Shank, ‘Pennsylvania, because of the 
unusual variety of its topography, has been a testing 
ground for new and previously untried ideas in the devel- 
opment of our cross-state and interstate transportation 
systems. It is about these many innovations that this 
book has been written and to the engineering pioneers in 
Pennsylvania that this book is dedicated.” 

Although the author concentrates on the 300-year 
transportation history of the Keystone State, his book iS 


31 


32 


a microcosm of mobility in the United States and will be 
a source of information and entertainment to the student 
of transportation. Pennsylvania has been a pioneer ina 
number of transport modes, and they are recorded in 
this lavishly illustrated paperback volume. 

Shank points out, ‘‘We have had an unusual number 
of engineering ‘firsts’ in the Keystone State: the first 
covered wooden bridge in the United States, the first tun- 
nel in the United States, the first wire cable, the world’s 
longest covered wooden bridge, the first coal railroad in 
the United States, the world’s first oil well, the first pier 
type of metal suspension bridge, the first hard-surface in- 
tercity highway, and the first limited-access high-speed 
highway.” 

From the days of the pioneers who ventured westward 
from the Quaker City of Philadelphia into Indian terri- 
tory, Shank brings the reader forward in history with 
quotations from travelers such as Charles Dickens travel- 
ing across the state. 

The text includes chapters on Indian trails, early roads 
and vehicles, river travel, pioneer bridge builders, canals, 
aqueducts, inclined planes, gravity and steam railroads, 
plank roads, bicycles, horse cars, cable cars, trolley cars, 
early automobiles, and pioneer air vehicles. 

The quality of the text is matched by the fascinating 
illustrations that are liberally used throughout this well- 
written and beautifully produced book. 


Netherlands Transport Research 
Conference Proceedings 


Transport Decisions in an Age of Uncertainty. Proceed- 
ings of the Third World Conference on Transport Research. 


Martinus Nijhoff Publishers. Available from Kluwer Boston, 


Inc., Lincoln Building, 160 Old Derby Street, Hingham, 
MA 02043. 655 pp. $62.50. 


The Third World Conference on Transport Research was 
held in Rotterdam, Netherlands, April 1977. The Confer- 
ence was organized by the Netherlands Institute of Trans- 
port, supported by the Netherlands government, and was 
held under the patronage of the Organization for Eco- 
nomic Cooperation and Development and the European 
Conference of Ministers of Transport. The proceedings 
of the conference were edited by Evert J. Visser of the 
Netherlands Institute of Transport. 

The conference was worldwide in that it covered both 
the developed and developing areas. In addition, it was 
multimodal, covering all modes for both passengers and 


freight; multisectoral, presenting the views of all sectors; 
and multidisciplinary, including the perspectives of vari- 
ous disciplines. 

Under the heading ‘‘Appraisal,’’ the proceedings ex- 
plore the questions, What key decisions will transport de- 
cision makers face in the near future? What key deci- 
sions were faced in the past? How has research influ- 
enced these decisions? How has it failed? 

The second topic, ‘‘Current Research Directions,’’ 
asks, What new approaches are being developed? Where 
are the gaps in present research? What are especially 
promising areas for future research? 

The third topic, ‘‘Transport Research Directions for 
the Next Decade (Planning),’’ explores the two questions: 
How can existing research be applied more effectively to 
policy and planning decisions? What new research is of 
highest priority? 

H. J. Noortman, of the Netherlands Institute of Trans- 
port, posed these questions in the opening session, Under 
what conditions, social and economic, will the family of 
men approach the end of this century? What will be the 
final objectives as far as the future economic development 
is concerned, both in the structure of the economy and in 


the distribution of these activities over the limits of growth 


that are set by the availability of scarce resources? 

The proceedings contain almost 80 papers and a tran- 
script of two panel discussions on the questions, What 
overall economic and social issues will be relevant in the 
coming decade? What is their impact on transportation? 
What could be the impact of uncertainties, especially for 
transport? What is the way in which transport could be 
used as one of the instruments to cope with some of the 
uncertainties? 


Waste Materials for Road Building: 
Road Research Report Just Published 


Use of Waste Materials and By-Products in Road Construc- 
tion. Organization for Economic Cooperation and Devel- 
opment, 1750 Pennsylvania Avenue, N.W., Washington, 
DC 20006. 168 pp. $7.50. 


The more widespread use of waste materials in highways 
and road construction is advocated in a report by the 
Organization for Economic Cooperation and Develop- 
ment on the promotion of road research in member 
countries. 

The main advantages, the report says, are that the 
greater use of wastes from industry and other by- 
products—already attaining mountainous proportions— 
will help efforts to minimize resource depletion, envi- 
ronmental depreciation, and energy consumption. 

The study, which is largely technical in character, 
examines research work on some 20 major types of waste 
materials in 12 OECD countries. Those selected as having 
the best potential for road construction are wastes from 
mining, quarrying, and metallurgical industries. 

The report recommends governments to promote con- 
certed action among research, administration, and indus- 


try to foster new technologies. A comprehensive material 
utilization strategy, it says, would also make available 
hitherto wasted wastes for other competing uses, road 
construction constituting only one form of utilization. 


NEW PUBLICATIONS OF THE 
TRANSPORTATION RESEARCH BOARD 


Price and Subsidy in Intercity Transportation and Issues 
of Benefits 

Subject areas: transportation economics; air transport; 
water transport. Transportation Research Record 635, 
41 pp., $2.20. 


Systems Analysis and Planning of Inland Waterway 
Transportation 

Subject area: water transport. Transportation Re- 
search Record 636, 25 pp., $2.20. 


Forecasting Passenger and Freight Travel 

Subject areas: rail transport; transportation economics; 
traffic measurements; urban transportation systems. 
Transportation Research Record 637, 86 pp., $3.80. 


Transportation Planning Techniques for Small 
Communities 

Subject areas: transportation administration; urban 
transportation administration; urban transportation sys- 
tems. Transportation Research Record 638, 54 pp., 
$2.40. 


Transportation System Evaluation Techniques 
Subject area: urban transportation systems. Transpor- 
tation Research Record 639, 43 pp., $3.00. 


Multiple Aspects of Soil Mechanics 
Subject area: mechanics (earth mass). Transportation 
Research Record 640, 58 pp., $4.00. 


To order Transportation Research Board publications 
check the appropriate box on this coupon and circle the 
number. Payment must accompany orders totaling $7.50 
or less, excluding handling and postage charges. Handling 
and postage charges are 5 percent for orders sent to ad- 
dresses in the United States and Mexico and 10 percent 
for orders sent by surface mail to addresses in all other 
countries. Payment must be in international money or- 
ders or in U.S. funds drawn on a U.S. bank. Make checks 
payable to the Transportation Research Board. Mail to 
Transportation Research Board, 2101 Constitution Ave- 
nue, N.W., Washington, D.C. 20418. 


Publications $ 


Stabilization of Soils 

Subject areas: exploration and classification (soils); 
foundations (soils); soil science Transportation Research 
Record 641, 66 pp., $4.40. 
Urban Transportation Economics 

Subject areas: transportation finance; transportation 
economics; urban transportation administration; urban 
transportation systems. Special Report 181, 260 pp., 
$10.80. 
HRIS Abstracts 
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NEW NCHRP PUBLICATIONS 


Subcritical Crack Growth and Fracture of Bridge Steels 

Subject areas: bridge design; general materials; general 
maintenance; rail transport. National Cooperative High- 
way Research Program Report 181, 82 pp., $5.60. 


Economic Evaluation of Ice and Frost on Bridge Decks 

Subject areas: maintenance, general; highway safety; 
rail transport. National Cooperative Highway Research 
Program Report 182, 73 pp., $4.80. 


Studded Tires and Highway Safety: An Accident 
Analysis 

Subject areas: transportation administration; highway 
safety. National Cooperative Highway Research Program 
Report 183, 70 pp., $4.80. 


Priority Programming and Project Selection 

Subject areas: transportation administration; trans- 
portation economics. National Cooperative Highway Re- 
search Program Synthesis of Highway Practice 48, 31 pp., 
$3.20. 


LJ Catalog of Publications 1978 (free) 
LJ Transportation Research News: 
C1) Annual Subscription 
C1) 1977 Directory ($10) 
LJ Transportation Research Record 
638 639 640 641 
LJ Special Report 181 
LJ HRIS Abstracts, Vol. 11, No. 1 
CJ NCHRP Report ike] (hey 4st 
L] NCHRP Synthesis of Highway Practice 48 
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These abstracts of recent articles, reports, and technical 
papers were selected for their general interest from those 
to be entered in the computer-based information storage 
and retrieval services that are accessible through the 
Transportation Research Board. They are similar in 
source and coverage to those formerly carried in the 
separate publication Transportation Research Abstracts. 
Some of the abstracts were obtained through informa- 
tion exchange agreement with organizations such as the 
National Technical Information Service (NTIS), the 
American Society of Civil Engineers (ASCE), the Ameri- 
can Society for Testing and Materials (ASTM), and the 
U.K. Transport and Road Research Laboratory (TRRL). 
Other abstracts were prepared by the author or taken 
from the document in which the article or report ap- 
peared. The source Is indicated at the end of each ab- 
stract. Those that have no indication were prepared by 
TRB staff. To gain access to documents represented 

by these abstracts, those interested should contact the 
organization or publisher. Copies are not available from 
the Transportation Research Board. 


ENERGY 


Energy Losses in Heavy Commercial Vehicles. T. Williams. Trans- 
port Engineering Division, Transport Systems Department, 
U.K. Transport and Road Research Laboratory (Old Woking- 
ham Road, Crowthorne, Berkshire, RG11 GAU England), 
Supplementary Report 329, 1977, 48 pp. TRIS 172343. 

From the experience gained in preliminary tests it is apparent that 

some accepted driving cycle is required on which to base any com- 

parative measurements on fuel consumption of heavy commercial 
vehicles. Dynamometer tests on multiaxle vehicles require exten- 
sive test facilities; therefore, selected test routes covering a range 
of operating conditions would appear to be a requirement. The 
largest part of the power loss is in the engine, and alternative 
methods of propulsion are being considered throughout the 
world. However, it would appear that any improvement in the 
immediate future will be in further developing the diesel-powered 
vehicle. Tires account for a predominant part of the remaining 
power consumption, in rolling resistance, cornering, and slewing 
forces. These forces also contribute to the tire wear and will be 
affected by the type of tire and the tire inflation pressure. Vehi- 
cle warm-up is essential when any comparisons are made of fuel 
consumption, and this includes the combined effect of the en- 
gine, transmission, and tires. Aerodynamic shaping can materially 
improve the fuel consumption if the vehicle speeds are high 
enough. The problem of comparative testing where wind strengths 
are above certain mean levels must be carefully considered in rela- 
tion to the test program objectives. Author. 


Solar Energy Provides Fuel for Heating Denver Garage. Metro 
(Bobit Publishing Co., 2500 Artesia Boulevard, Redondo 
Beach, CA 90278), Vol. 73, No. 6, Nov.-Dec. 1977, pp. 20-23. 
Winks: PY Asy 


TRANSPORTATION 
RESEARCH 


A bus storage and maintenance facility has been designed with 
1390 solar collectors that capture radiant energy and can provide 
up to 40 percent of the buildings heating requirements. Measur- 
ing approximately 3.5 by 8 ft each, the collectors combine for a 
system totaling 39 037 ft?. Predictions show that augmenting the 
conventional units with the solar energy system can result in sav- 
ings of 51 000 gal/year of No. 2 oil. The energy system consists 
of four separate subsystems: solar collector, storage, space heat- 
ing, and boiler. Details of the subsystems are briefly outlined, 
and the design features of the bus storage and design facility are 
described. 


Enhanced Oil Recovery Potential in the United States. Office of 
Technology Assessment (U.S. Congress, Washington, DC 
20510), OTA-E-59, Jan. 1978, 238 pp.; available U.S. Govern- 
ment Printing Office, Washington, DC 20402. TRIS 172394. 

This report assesses the potential of enhanced recovery techniques 

for extracting oil (conventional techniques can extract only 10 

percent of the estimated 300 billion barrels of oil in the United 

States) from sandstone and limestone formations in which it is 

trapped. The methods for doing this include injecting steam, 

chemicals, or carbon dioxide to either break the oil loose and push 
it up or make it easier to flow. At current world prices, enhanced 
oil recovery methods could yield from 11 billion to 29 billion ad- 
ditional barrels of that trapped oil. At oil prices comparable to 
those required to produce synthetic oil from coal, enhanced re- 
covery methods could increase the yield as much as 42 billion 
extra barrels of oil. At the outmost, about 51 billion barrels 
might be recoverable, assuming the most favorable economic. fac- 
tors and technologies that can now be foreseen. This report dis- 
cusses the uncertainties in these estimates and assesses policy 
options available to Congress for recovering more oil. OTA. 


Relieving the Energy Crisis. AASHTO Quarterly (American As- 
sociation of State Highway and Transportation Officials, 444 
North Capitol Street, N.W., Suite 225, Washington, DC 20001), 
Vol. 56, No. 3, July 1977, p. 17. TRIS 167465. 

Three programs to reduce highway lighting and conserve energy 

have been initiated in Oregon, Washington, and Arizona. Tem- 

porary emergency elimination of lighting on the entire Oregon 

State Highway System excludes those sections of the highway 

with an average daily traffic of 40 000 or more, locations where 

pedestrian traffic exists, and special traffic conditions that result 
in operational problems. It is estimated that the new lights-out 
program in Oregon will save an additional 1 032 863 kW:h during 
the 180-d period. In Washington, a similar program is being ini- 
tiated. The program of reduced roadway and highway facilities 
lighting has thus far brought a 27 percent reduction in energy use 
throughout the state. Lighting in selected high traffic areas and 
complex interchanges will remain on to maintain the best possi- 
ble safety conditions. As an additional safety measure, the Wash- 
ington State Highway Department will also incur highway paint 
striping and use of reflective paint. In Arizona, a program to 
change the mercury-vapor lamps to high-pressure sodium lamps 
is almost completed. During the recent fuel crisis, all freeway 


lights were blacked out except the sodium-vapor types, which 
used 50 percent less electricity. 


AIR TRANSPORTATION 


Evaluation of Proposed Standards for Aircraft Flyover Noise 
Analysis Systems. D. J. Stouder and others. Journal of Air- 
craft (American Institute of Aeronautics and Astronautics, 
1290 Avenue of the Americas, New York, NY 10019), Vol. 
14, No. 8, Aug. 1977, pp. 713-719. TRIS 173482. 

A unique test is discussed in which identical tape recordings of 

aircraft flyover noises were analyzed by 12 different organizations 

in the United States and Europe to determine the degree of uni- 
formity in data analysis that could be achieved. Although all 
organizations did not use the same analysis system, each system 
conformed to standard specifications proposed by an Instrumen- 
tation and Analysis Subcommittee of the Society of Automotive 

Engineers. The purpose of the test was to evaluate the proposed 

standard. The statistical analyses of the test results are presented. 

Also described are the proposed standard, the elements of the 

evaluation test, and the analysis systems used. El. 


Detection of Hidden Explosives on Passenger Aircraft Using Hand 
Searchers, Bio-Sensors and Vapor Detectors. G. Seman and 
others. Proceedings, International Conference on Crime 
Countermeasures—Science and Engineering, Lexington, Ken- 
tucky, July 25-29, 1977 (Office of Research and Engineering 
Service, University of Kentucky, Lexington, KY 40506), 
Bulletin 113, 1977, pp. 65-84. TRIS 173082. 

A series of tests was carried out to assess the effectiveness of cur- 

rent vapor sensing technology as an aid in detecting concealed ex- 

plosives on board passenger aircraft. An examination is made of 
the results obtained from these and other related experiments, 

and possible areas of research and development to improve the use- 

fulness of electronic search aids are suggested. Also discussed are 
means of improving the effectiveness of trained dogs for search- 
ing. Recommendations are also offered aimed at optimizing air- 
craft search procedures. El. 


CONSTRUCTION MATERIALS AND PRACTICES 


Production Efficiency Study on Rubber-Tired Scrapers. J. P. 
Clemens and R. J. Dillman. Demonstration Projects Division 
(Region 15, Federal Highway Administration, U.S. Depart- 
ment of Transportation, 1000 North Glebe Road, Arlington, 
Va. 22201), final report, April 1977, 72 pp. TRIS 158152. 

Field studies were conducted of 43 rubber-tired scrapers of vari- 

ous types and sizes on 11 separate highway construction projects 

in order to determine the productive capabilities of the machines 
under various conditions. Supplementary pusher studies were 

also conducted to aid in evaluating the scraper operations. The 

types of scrapers studied included standard, elevating, twin-engine, 

and push-pull (tandem). Heaped capacities of the machines studied 
ranged in size from 15 to 41 m? (20 to 54 yd?). The materials exca- 
vated were categorized as either common earth or rock. Haul 
roads were classified according to overall condition and to per- 
centage of grade. Productive work time averaged 69 percent of 
the total work time studied. The various components of the pro- 
ductive cycle were isolated and analyzed. The scraper “wait for 
pusher time,”’ the largest minor delay type, was analyzed sepa- 
rately from the remaining minor delays. This time was found to 
be largely dependent on the ratio of scrapers to pushers and the 
overall scraper productive cycle time. Repairs to the scraper units 
were the most time consuming and frequently occurring type of 
major delay. Shutdown delays, delays due to the work force 
being dismissed or transferred to another operation, accounted 

for approximately 75 percent of all major delays. To enable 

contractors to analyze their own operations, a scraper field data 

collection sheet along with an efficiency study form and a de- 
scription of its utilization has been included. 


Oil Processing Reclaims 90%. Industrial Research (222 South 
Riverside Plaza, Chicago, |L 60606), Nov. 1977, p. 25. 
TRIS 170200. 


A recycling process has been developed that, it is claimed, is 
capable of recovering 90 percent or more of the oil contained in 
waste motor oil. It is also claimed that the process is faster and 
has fewer environmental problems than the older processes. A 
plant to be built shortly will reprocess waste oil within 3 h 
and handle about 2 million gal. The final product of the 
refinement process is comparable in quality to new, first-line oils 
and can serve in any of three top grades of motor oil, depending 
on the additive package and viscosity index improver. Segregated 
nonoil wastes (from this process) in solid form can be disposed 
of safely in ordinary landfills or can be recovered for other uses; 
wastewater can be discharged into municipal sewage systems or 
waterways. Another by-product of the process is a fuel that can 
be used as diesel fuel. 


Travelling System Pinpoints Heat Delivery. Construction Meth- 
ods and Equipment (McGraw Hill, Inc., 1221 Avenue of the 
Americas, New York, NY 10020), Vol. 59, No. 12, Dec. 
1977, pp. 58-60. TRIS 170201. 

A battery of infrared heaters was used to cure a polymer- 

impregnated concrete bridge deck designed for extra-long service 

life. The heaters were a part of a preservation treatment called 
polymerization, which is expected to double slab life. It involves 
soaking the slab with a chemical monomer combined with an 
initiator and a cross-linking agent to produce a shielding material 
when the slab is cured by applied heat. The slab is thus imper- 
vious to moisture and deicing chemicals that cause cracking and 
corrosion. Two heating units, 9 ft wide and 65 ft long, were 
assembled for the almost 65-ft-wide deck; 50 O00 Btu heaters 
per unit were used. A 2-in-diameter gas manifold spanned the 
reworked finishing bridge and the heaters came off the manifold 
individually. The two rows of heaters were mounted about 32 in 
above the concrete surface, approximately 44 in c-c transversely 
and 4 ft c-c longitudinally. Details of the treatment and the 
polymerization sequence are outlined. 


Environmental Noise In and Around Hot-Mix Asphalt Plants. 
NAPA Task Force, National Asphalt Pavement Association 
(6811 Kenilworth Avenue, Riverdale, MD 20840), Report 
1S-63, Aug. 1977, 8pp. TRIS 172393. 

This brochure attempts to clarify much of the misunderstandings 

about noise problems in and around asphalt plants; it points out 

some of the problems and offers some general guidelines toward 
their most expedient and economical solutions. The noise theory 

(sound loudness and sound power level) is explained, legal impli- 

cations are discussed, and a sound test program and the use of 

certain charts to predict noise levels due to asphalt plant burner 
systems are outlined. Methods of controlling noise exposure and 
the procedure to follow are described. A plan of action is out- 
lined that consists of the following steps: a walk-around survey 

of the plant; sound tests run by a noise consultant; preliminary 
discussion with the noise consultant; dBA survey of the plant 
site; octave band analysis on all mobile and stationary equipment; 
isodyne map study to locate high noise areas; consideration of 
the various methods of noise control; and the obtaining of am- 
bient background noise measurements along property lines. 


Fast Bonding Cuts Auto Costs. E. Mittelmann. IEEE Spectrum 
(Institute of Electrical and Electronics Engineers, Inc., 345 
East Forty-seventh Street, New York, NY 10017), Vol. 14, 
Na. 11, Nov. 1977, pp. 73-75. TRIS 167615. 

An inductive heating technique for fast bonding of relatively thin 

metallic (mainly ferromagnetic) parts to nonmetallic components 

is described. The technique is intended primarily for the simul- 
taneous handling of a number of elements, thus reducing their 

assembly time. Heat is generated in the parts to be heated by a 

ferromagnetic structure supplied with currents at frequencies be- 

tween 10 and 20 kHz. The method produces areas of uniformly 
distributed heat with sharply defined boundaries. The first suc- 
cessful application of this technique was the bonding of plastic 
retainer clips distributed over the length of an automobile body, 
to which a decorative molding was to be snapped. In this and 
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other cases the parts are bonded to automobile bodies that are 
already painted; the resolution of problems associated with the 
upper safety limits of temperature tolerance of the paint are 
discussed. The bonding of metal clips to curved glass and to 
plastic grids is also discussed. 


DESIGN OF FACILITIES 


The Design and Performance of Road Pavements. D. Croney. 
U.K. Transport and Road Research Laboratory (Old Woking- 
ham Road, Crowthorne, Berkshire RG11 GAU England), 
1977, 673 pp.; available Her Majesty’s Stationery Office, 

49 High Holborn, London WC1V 6HB, U.K. TRIS 170874. 
This book, which is intended as a reference work for practicing 
road engineers and civil engineering consultants, draws together 
in one volume all the information likely to be required in the 
design and specification of new pavements and in the mainte- 
nance of existing roads. Details are given on the development 
of road construction in Britain and the principles of pavement 
design relating to the design life required between opening the 
road to traffic and failure; the traffic to be carried and its consti- 
tution in terms of vehicle types and probable axle loadings; the 
quality of the soil foundation; and the specifications of the pave- 
ment materials available for use. The present position with re- 
gard to the theory of pavement design and the support that it 
can give in the validation of designs based on experience are 
considered. The performance of experimental roads built in 
Britain since the 1930s is discussed, and the methods of pave- 
ment design, and current design procedure used in Britain are 
detailed. The structural maintenance of pavements reaching the 
end of their design life, including the optimization of the con- 
struction and maintenance costs, is also discussed. The book is 
based on experience gained under the soil, climatic, and traffic 
conditions of Great Britain. 


The Development of Structural Continuity Between Precast 
Bridge Units. L. G. Cormack and others. Structures Com- 
mittee, Road Research Unit, National Roads Board (Post 
Office Box 12-041, Wellington, New Zealand), RRU Bulletin 
34, July 1976, 29 pp. TRIS 170881. 

Studies have shown that, particularly in earthquake zones, con- 

tinuous bridges can have substantial advantages over those com- 

posed of simply supported spans. In New Zealand, many bridges 
of single spans less than 12 m are constructed of precast, pre- 
tensioned hollow core units. The Ministry of Works and Devel- 
opment has formulated standard designs for these beams, and 
they are available from a number of precast concrete manu fac- 
turers throughout the country. In this research project, methods 
of providing structural continuity to these standard bridges are 
investigated, and the advantages of so doing are evaluated. The 
results of a full-scale load test of the preferred method of pro- 
viding continuity are reported. Guidelines for final design are 
suggested. It is concluded that sound and economical designs 
can be developed by using the preferred detail for achieving 
continuity. Author. 


Drainage. M. Skodje. Research Foundation, National Associa- 


tion of Counties (1735 New York Avenue, N.W., Washington, 


DC 20006), Action Guide Series, Vol. 14, July 1972, 51 pp. 

TRIS 170872. 
This guide is designed to serve the county engineer as a format 
for the investigation of existing drainage patterns, the analysis 
of rainfall frequencies and intensities, the determination of 
probable flow requirements, the hydraulic design of necessary 
channels, conduits, and structures, and the legal implications of 
artificial drainage systems. The methods and practices reported 
have been developed and applied by engineers for many years. 
Reference is often made to texts or handbooks for necessary 
charts, tables, and design data. This guide is intended to serve 
as an instructional aid in the use and application of handbook 
information in the solution of highway drainage problems. 


Aerial Photography. J. Caraway. Research Foundation, National 


Association of Counties (1735 New York Avenue, N.W., 
Washington, DC 20006), Action Guide Series, Vol. 13, 
July 1972, 57 pp. TRIS 170871. 

This manual, which provides information that can lead to inno- 


vative changes in engineering and planning procedures, is designed 


to assist engineers in providing the greatest amount of service 
possible for the minimum expenditure of funds. The broad as- 
pects of available types, forms, and sources of aerial photographs 
are discussed, and details are given of how aerial photographs can 
be used to obtain information and data important to the county 
engineer. Detailed descriptions are provided of applications in 
highways, drainage and flood control, water supply, sewage and 
solid waste disposal, land use and development planning, and 
land evaluation. Some limitations of aerial photography are 

also pointed out. 


ENVIRONMENT 


Ecological Impact of Interstate 95 on Birds and Mammals in 
Northern Maine. C. R. Ferris and others. School of Forest 
Resources, University of Maine (Orono, ME), Interim Report, 
1975-1977, 122 pp.; available NTIS (Springfield, VA 22161). 
TRIS 170882. 

The impact of highways on birds and mammals in forest ecosys- 

tems was examined along Interstate 95 in Penobscot County 

from 1975 to 1977. Breeding bird populations were compared 
at 100-m intervals from the highway. No effect on total popula- 

tions, species number, or species diversity was detected in 1975, 

but both species number and diversity were significantly greater 

near the highway in 1976. Wintering birds were found to make 
the most use of the forest area within 50 m of the highway. The 
total number of small marnmals was not significantly affected 
by the highway, but the abundance of individual species was af- 
fected. Species diversity of small mammals was greater near the 
highway than on control areas 300 m from the highway. Winter 
track counts revealed the following: fishers seemed to be re- 
pelled by the highway; red foxes and coyotes were attracted to 
the right-of-way; red squirrels, snowshoe hares, and weasels were 

unaffected. White-tailed deer spent less time within the 100 m 

of forest adjacent to the right-of-way than in other areas out to 

400 m. 


Composition of Small Mammal Populations on Highway Rights- 
of-Way in East Texas. D. J. Schmidly and K. T. Wilkins. 
Transportation Economics and Sociology, Texas Transpor- 
tation Institute, Texas A&M University (College Station, TX 
77843), May 1977, 104 pp.; available NTIS (Springfield, VA 
22161). TRIS 168381. 

Many species of wildlife occur along roads. Most rodents spend 

their entire lives within the rights-of-way. Species preferring 

denser cover were more plentiful in unmowed than in mowed 
rights-of-way. Species preferring sparse cover were more abun- 
dant in mowed rights-of-way than in unmowed rights-of-way. 


Rodent diversity was greater in less-disturbed habitats (old fields). 


The types of vegetation occurring in an area influence rodent di- 
versity and abundance. Less than 1 percent of the rodent com- 
munity living within rights-of-ways died on the highways. Rela- 


tive impact of highway mortality on populations of larger animals 


is probably greater than on rodents, but is probably still negli- 
gible. The number of fatalities decreased as traffic volume in- 


creased. Less than 6 percent of the marked rodents crossed road- 


ways under normal conditions. Immediately after mowing 
greater proportions of populations crossed pavements. Because 
of this migration, highways do not constitute barriers to gene 
flow between animal populations on opposite sides of the facil- 
ity. Author. 


Roadside Vegetation Management tn Ontario. J. W. Anderson 
and P. Lewis-Watts. Urban Forestry Studies Program, Uni- 
versity of Toronto (Toronto, Ontario M5S 1A1, Canada), 
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Aug. 1977, 41 pp.; available Research and Development 
Division, Ministry of Transportation and Communications 
(1201 Wilson Avenue, Downsview, Ontario M3M 1J8, 
Canada). TRIS 168055. 
Rising costs of establishing and replacing planted trees and shrubs, 
greater public concern about environmental impacts resulting 
from highway construction, and development of alternative 
methods to maintain and revegetate roadsides generated a need 
to examine vegetation management practices along highways in 
Ontario. During the summer of 1975, 198 roadside sample plots 
were examined to determine contributory factors leading to the 
decline and death of planted trees and shrubs. Lack of adequate 
irrigation, shallow soils, and mechanical damage to stems seemed 
to be the major causes of mortality (exclusive of deicing salt pol- 
lution). Natural regeneration was measured at 22 plots. If free 
of disturbance by mowing, herbicide treatment, and salt spray, 
native trees and shrubs rapidly invade roadside slopes and flats. 
An adjacent seed source is required for effective regeneration. 
Planted exotic species also revegetate. A review of highway 
vegetation management programs in the United States revealed 
that there has been a drastic reduction in mowing expenditures 
during the last 5 years and an expanded reliance on natural re- 
generation to vegetate roadsides. Author. 


Biological Effects of Fill-Roads Across Salt Marshes. A. F. Cle- 
well and others. Department of Biological Science, Florida 
State University (Tallahassee, FL 32306), March 23, 1976, 

11 pp. TRIS 168379. i 

Seven sites within five marshes were selected for study in Wakulla 

Taylor, and Dixie counties in the northern Gulf coast of Florida. 

These sites were chosen because they appeared to represent vari- 

ous degrees of environmental modification, ranging in intensity 

from negligible to drastic. Vegetational zonation was determined 
at each site, and recent aerial photography supplemented the ob- 
servations. Older photography was also studied when available. 

The densities of three species of molluscs were determined from 

quadrats and transects. Salinities and elevations above mean sea 

level were measured. When the resulting data revealed environ- 
mental modification attributable to the presence of a fill-road, 
the specific causes in terms of highway design were identified. 

Much of the contract work involved the testing of techniques 

to detect and assess environmental changes. Those reported are 

thought to be reliable and rapid and can be used effectively for 

future investigations of this kind. Author. 


HIGHWAY TRANSPORTATION 


Vehicle Detector Placement for High-Speed, Isolated Traffic- 
Actuated Intersection Control. H. Sackman and others. 
Urban Interface Group (1015 Madison Place, Laguna Beach, 
CA 92651), Vol. 1, Executive Summary, May 1977, 12 pp.; 
available NTIS (Springfield, VA 22161). TRIS 167581. 

This study was undertaken to improve understanding of how to 

place vehicle detectors at high-speed (at least 35-mph), isolated, 

traffic-actuated intersections and how to test and evaluate al- 
ternative detector-controller configurations for intersection 
traffic safety and efficiency. This volume provides a general 
overview of project results including the other two volumes 
described below, and has appendixes that summarize the char- 
acteristics of the main types of advanced detection that were 
investigated. This volume is the first in a series. The others in 
the series are Manual of Theory and Practice (Volume 2) and 

Case Study: Local Field Test and Evaluation (Volume a) 


Author. 


Development of Standards and Tests for Acceptance of Traffic 
Signal Lenses. D. F. King. Ann Arbor Testing Laboratories, 
Inc. (6109 Jackson Road, Post Office Box 2078, Ann Arbor, 
MI 48106), July 29, 1977, 110 pp.; available NTIS (Spring- 
field, VA 22161). TRIS 168377. 

Procedures for the calibration of both limit and reference filters 


' 


are contained in this report along with historical and spectral 
transmittance data on the limit glasses that were used as the 
basis of the present standards. This report proposes that the 
instrumental measurement of chromaticity be the specified 
test method and that color “calibration” filters of the material 
being tested be used to calibrate the colorimeter rather than 
limit filters. This report further proposes that lens transmit- 
tance requirements be replaced with luminous intensity require- 
ments for each vehicular signal type and color and luminance 
requirements for pedestrian signals. Revisions are proposed for 
standards to accomplish these changes. 


Models of Recreational Traffic in Rural Areas. J. C. Miles and 
N. Smith. Environment Division, Transport Systems Depart- 
ment, U.K. Transport and Road Research Laboratory (Old 
Wokingham Road, Crowthorne, Berkshire RG11 GAU Eng- 
land), Report 301, 1977, 27 pp. TRIS 164081. 

Congestion on roads leading to and within popular scenic areas 

has prompted research into mathematical models of recreational 

traffic. These techniques are intended to provide better infor- 
mation for the design of road improvements, traffic management 
schemes, and facilities for outdoor recreation. In this report 
existing modeling techniques that conform to the established 
structure of trip generation, trip distribution, and traffic assign- 
ment are reviewed. Direct demand modeling and system simu- 
lation are also explored as alternatives. Discussion of the al- 
ternative structures for a recreational traffic model and recom- 
mendations for further research are given in the concluding 
section. Author. 


MAINTENANCE 


Improving Grassing Construction and Maintenance Grassing Task 
Force Report. E. L. Whittington and others. Georgia Depart- 
ment of Transportation (2 Capitol Square, Atlanta, GA 
30024), Jan. 1977, 72 pp. TRIS 158108. 

A task force was assigned to take a completely objective look at 

grassing for construction and maintenance by using as guidelines 

the following priority order: reduce maintenance costs; beautify 
roadsides; and improve construction grassing. An in-depth discus- 
sion is made of all of the grass types now used by the transporta- 
tion department with those priorities in mind. Promising new 
grasses are discussed. Several ways to reduce mowing costs were 
found. Herbicide mowing, improving mowing equipment, and 
mowing standards are discussed. Several recommendations to 
beautify roadsides are made. Major findings of the task force are 
that Pensacola Bahia grass has more desirable traits for highway 
usage than any other known grass; that the combination of weep- 
ing love grass and lespedeza is the most effective erosion control 
for clay soils; that a herbicide mowing program can save Georgia 
$1.8 million each year after the first year; that bare slopes are 
the greatest eyesore on Georgia's roadsides; and that a soil test 
program is needed to determine initial fertilizer requirements. 

Author. 


Identification of Candidate Zero Maintenance Paving Materials. 
G. C. Hoff and others. Concrete Laboratory and Soils and 
Pavements Laboratory, U.S. Army Engineer Waterways Ex- 


periment Station (Post Office Box 631, Vicksburg, MS 39180), 


Vol. 2, May 1977, 394 pp.; available NTIS (Springfield, VA 

PA \EyiM). Inlay Ae 
A broad spectrum of materials that may have potential for im- 
proving the characteristics of pavements with regard to reducing 
future maintenance was reviewed with those materials or mate- 
rial systems possessing the most advantages being considered as 
candidates for a zero-maintenance paving system. These included 
Gussasphalt, asbestos asphalts, sulfur modified asphalts, noncal- 
careous inorganic cements (sulfur and phosphate), expansive ce- 
ments, fiber-reinforced concrete, polymers in concretes, sealants, 
ceramics, prestressed concrete, and vacuum processed concrete. 
These materials were compared to conventional asphalt and 
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portland cement concrete systems on the basis of mechanical 
properties, ease of construction and maintenance, environmental 
compatibility, availability, cost, and possible uses. None of the 
materials or materials systems studied will provide a single answer 
to the problem of zero maintenance. However, many of the ma- 
terials possess characteristics that could be incorporated into 
pavements to greatly extend the period before maintenance is 
required. 


PUBLIC URBAN TRANSPORTATION 


Feasibility of Developing Low Cost Measures of Demand for 
Public Transportation in Rural Areas. B. F. Byrne and E. S. 
Neuman. Department of Civil Engineering, West Virginia 
University (Morgantown, WV 26505), Dec. 1976, 91 pp.; 
available NTIS (Springfield, VA 22161). TRIS 167586. 

The objective of the research is to develop a low-cost method- 

ology for determining latent demand for public transportation 

in rural areas, i.e., to develop a data base of key socioeconomic, 
highway network, and geographic variables that can be used to 
estimate latent demand along possible rural transit routes. Data 
have been collected on existing rural transit operations in Mo- 
nongalia, Taylor, Marion, Harrison, Doddridge, and Preston 
counties of West Virginia. This information will be related to 
census data for the affected region to determine whether a sim- 
plified modeling approach to estimate rural public transporta- 
tion demand is feasible. Author. 


A Study of Efficiency Indicators of Urban Public Transportation 
Systems. A. R. Tomazinis and others. Transportation Studies 
Center, University of Pennsylvania (8400 Walnut Street, Phila- 
delphia, PA 19104), Jan. 1977, 318 pp.; available NTIS 
(Springfield, VA 22161). TRIS 163559. 

Three test regions were selected in an effort to discover, clarify, 

and understand the efficiency relations within urban public 

transportation systems (UPTS). The test regions vary from a 

small one-mode region to a large multimode region. The UPTS 

are first divided into three major system components; each sys- 
tem is then divided by mode, and each component by each dis- 
tinct function carried within the system component. The inputs 
of the system are also divided by type and contributor. Input 
units are traced in terms of money costs (fiscal input matrix) and 
physical units (physical input matrix). System output is separated 
by the receiver and the nature of the output. Efficiency analysis 
is explored in a hierarchical manner for three types of relation- 
ships: system input versus system output, component input 
versus Component input, and component output versus com- 
ponent output. Efficiency indicators are then discussed as to 

the type of useful service they may offer in various types of 

efficiency analysis problems. 


The Edmonton Rapid Transit System. T. E. Parkinson. Transit- 
Canada (T. C. Publishing, Ltd., Post Office Box 6103, Station 
A, Toronto, Ontario MSW 1P5, Canada), Vol. 13, No. 4, 
July-Aug. 1977, pp. 4-12. TRIS 164008. 
The development of the Edmonton Rapid Transit (ERT) System 
is reviewed, the light-rail vehicles used are described, and salient 
features of the signal and control system and grade crossings are 
noted. Conventional 1435-mm gauge tracks were introduced 
into an existing right-of-way. The light-rail vehicles consists of 
six-axle, articulated, double-ended, multiple-unit vehicles of a 
standard design. The signal and control system selected for the 
ERT line provides automatic protection against collision be- 
tween trains and against overspeeding on curves and crossing 
approaches. Nine grade crossings will be protected by existing 
devices as well as by devices initiated by the ERT train op- 
erator. To minimize disruption of highway traffic and avoid 
queued vehicles on the crossing, the ERT signal system will be 
interfaced with a computerized traffic detection and control 
system operating adjacent to signaled highway intersections. 


Design of Transportation Interface Facilities. M. J. Demetsky 
and others. Department of Civil Engineering, University of 
Virginia (Charlottesville, VA 22904), Report DOT-TST-77- 
53, July 1977, 66 pp.; available NTIS (Springfield, VA 
22161). TRIS 172149: 

This report describes the series of tasks that, when combined, 

identify a framework for planning, designing, and evaluating 

transit interchange facilities. The scope of consideration is an 
urban station or terminal for bus, subway, personal rapid transit, 
automated-guideway transit, or intercity passenger rail service. 

The overall role of the interface facility is discussed, and the 

procedures used in selecting the technological components of the 

transit network are covered. The planning of the station, to al- 
low passenger movement from arrival by any mode to departure 
by any mode, and the environment within and around the station 
are discussed. Design objectives are developed and translated into 
measurable criteria, design variables are identified, and a design 
and evaluation methodology applicable to transportation inter- 
face facilities is presented. The establishment of station design 
parameters is considered, and policy alternatives for elements 
such as concessions, advertising, personal-care services, aesthetics, 
construction materials, design flexibility, and provisions for the 
elderly and handicapped are reviewed. 


PSE Is in Transit in Philadelphia. A. Belsky. Worklife (Employ- 
ment and Training Administration, U.S. Department of La- 
bor), Vol. 2, No. 11, Nov. 1977; available Government 
Printing Office (Washington, DC 20402). TRIS 172152. 

A project is described that employs 400 formerly unemployed 

persons to improve the appearance and cleanliness of South- 

eastern Pennsylvania Transportation Authority (SEPTA) ve- 
hicles, stations, and depots. Since resources have been concen- 
trated largely on keeping its vehicles rolling, uninviting condi- 
tions aboard public conveyances have contributed to a steady 
loss of SEPTA riders. The project aims to make the SEPTA 
system presentable and to draw more people. The workers are 
paid through a $4.7 million title 6 grant under the Comprehen- 
sive Employment and Training Act (CETA). 


RAIL TRANSPORTATION 


A National Network Data Base System. R. H. F. Jackson. Na- 
tional Bureau of Standards, Office of the Secretary of 
Transportation, and Office of the Chief of Engineers (Army) 
(Washington, DC), NBSIR-75-911, Sept. 1975, 61 pp.; avail- 
able NTIS (Springfield, VA 22161), PB 274629/5ST. TRIS 
169228. 

The report documents a data base system created at the National 

Bureau of Standards. The National Network Data Base System 

(NNDBS) provides information on flows of freight and passengers 

throughout the transportation system of the United States. It 

consists of aset of FORTRAN programs written for the NBS 

Univac 1108 (but transportable) and some basic data tapes. In 

addition to providing basic data on the transportation network, 

the NNDBS can produce modal splits and aggregations over cer- 
tain zones in the United States and is capable of easy extension 
to other uses. The report is intended as a user’s guide and in- 
cludes discussions of the data tapes and each of the programs. 
Complete listings and tape formats are also included. NTIS. 


Incremental Per Diem: Studies in Railroad Operations and 
Economics—Volume 19. C. D. Martland. Freight Car Utili- 
zation Program, Association of American Railroads (Wash- 
ington, DC); Center for Transportation Studies, Massachu- 
setts Institute of Technology (Cambridge, MA): Federal 
Railroad Administration, Department of Transportation 
(Washington, DC), Report FRA-OPPD-77-25, July 1976, 
300 pp.; available NTIS (Springfield, VA 22161), PB 
275433/AS. TRIS 170109. 

Historically the method of computing interline charges for the 

use of freight cars in interchange service, known variously as 


per diem or car hire, was on a daily, 24-h basis, midnight to 
midnight. This report presents the results of a study to deter- 
mine the effects of a change from a daily or per diem based 
charge to a car-hire charge based on smaller units of time, either 
an increment of 8h or an increment of 1h. A questionnaire 
was sent to officials of seven selected railroads requesting esti- 
mates of the costs and benefits of such a change. From the 
responses to the questionnaire, estimates of benefits were made 
in the areas of freight car utilization, reduction in overtime, 
and improved service. Costs were estimated for the initial 
changeover and for the long term in the areas of transportation, 
switching and terminal arbitraries, data systems, and other car 
accounting. FRA. 


Feasibility Analysis of Urban Transportation Systems With Spe- 
cial Reference to Tunnels. M. G. Myers and others. Systan, 
Inc. (Los Altos, CA); Ecosometrics, Inc. (Bethesda, MD): 
Transportation Systems Center (Cambridge, MA), Report 
DOT-TSC-OST-77-47, Oct. 1977, 460 pp.; available NTIS 
(Springfield, VA 22161), PB 274372/2ST. TRIS 169202. 

Performance-equivalent bus and rail systems were considered 

under various guideway choices such as dedicated lanes, medi- 

ans, aerial structures, new rights-of-way, and tunnels. Average 
costs per passenger were determined for each alternative mode 
and guideway option. Peak-hour demand was projected for 
each of the 35 largest metropolitan areas based on analysis of 

1970 journey-to-work tables and assumptions on future growth 

and distribution of population and employment. The decision 

to prefer tunnels over other choices is highly sensitive to right- 
of-way costs (property values) and the relative cost of tunnel 
excavation. If existing property values and construction costs 
prevail to 1990, 139 miles of tunnels nationwide are projected; 
under more favorable conditions, nearly 400 miles of tunnels 
were found to be justified. The likelihood of fulfilling the opti- 
mistic condition is discussed. NTIS. 


The Analysis of Economic Costs and Expenses in Road and Rail 
Transport. R. Turvey. Commission of the European Com- 
munities (European Community Information Service, 2100 
M Street, N.W., Suite 707, Washington, DC 20037), Trans- 
port Series 4, April 1975, 36 pp. TRIS 173144. 

This report compares and contrasts the cost concept that is rele- 

vant to the economic analysis of transport with that of tradi- 

tional cost analysis. The concept advocated is economic cost, 
which is relevant to efficient allocation of resources, as con- 

trasted with the traditional one called ‘‘expenses.’’ Chapter 1 

discusses economic cost and shows why it is different from ex- 

penses. Chapter 2 examines the traditional analysis of expenses 
and shows why results diverge considerably from the true eco- 
nomic cost of particular traffic movements. Chapter 3 examines 
the implications of the principles in Chapter 1 for investigations 
into economic costs, stating that their determination is much 
more difficult because many of the facts that are relevant are 
uncertain and difficult to ascertain. Greater simplicity of tra- 
ditional expenses analysis is achieved only at the price of over- 
simplification and irrelevance. 


SOCIAL AND HUMAN FACTORS 


A Study of the Health Effects of Bicycling in an Urban Atmo- 
sphere. M. Waldman and others. Messer Associates, Inc. 
(8555 Sixteenth Street, Suite 501, Silver Spring, MD 20910), 


Final Report, Oct. 1977, 226 pp.; available NTIS (Springfield, 


VA 22161). TRIS 172335. 

This report analyzes data on the health effects of bicycling in an 
urban environment through intensive study of 10 healthy male 
subjects bicycling or driving in systematically varied conditions 
in the streets of Washington, D.C. Evaluation criteria for avail- 
able technology and instrumentation are included, and a meth- 
odology is developed for route selection. Specific air pollutants 
(carbon monoxide, ozone, sulfates, nitrates, and particulates) are 


measured concurrently with exposure and subsequent changes in 
health status identified through pulmonary function testing, 
cardiovascular testing, and blood and symptoms analysis. The 
report concludes that no major adverse short-term health effects 
were noted for 10 healthy male subjects while bicycling or 
driving in levels of pollution and thermal stress encountered 
during the study period. Recommendations for further research 
are also presented. Author. 


Incidence Rates and Travel Characteristics of the Transportation 
Handicapped in Portland, Oregon. J. Crain and W. Courington. 
Crain Associates (873 Santa Cruz Avenue, Menlo Park, CA 
94025), April 1977, 94 pp.; available NTIS (Springfield, VA 
22161). TRIS 164025. 

This report presents incidence rates, characteristics, and travel 

patterns of transportation handicapped and able-bodied elderly 

(65 and over) persons. Tables and discussion are presented on 

demographics, health problems, use of mobility aids, and trip 

rates, purposes, modes, and origin-destination patterns. A sec- 
tion is devoted to functional problems in using public trans- 
portation versus handicap classification, health problem, and 

use of mechanical aid. Respondents are evaluated on their 

ability to use six different transit modes ranging from a fixed- 

route regular bus to a door-to-door bus with a lift. Wheelchair 
and walker users are analyzed separately. Data for this report 
were derived from a 6000 household survey conducted in Port- 
land. The survey design, questionnaires, and field procedures 
are described. Author. 


SOILS AND GEOLOGY 


An Experimental High-Ash Paper Mill Sludge Landfill. O. B. 
Andersland. Journal of the Technical Association of the 
Pulp and Paper Industry (360 Lexington Avenue, New York, 
NY 10017), Vol. 60, No. 1, Jan. 1977,4 pp. TRIS 167578. 

An experimental high-ash paper mill sludge landfill was con- 

structed and monitored during a 2-year period to obtain engi- 

neering data essential for development of guidelines for the de- 
sign and operation of future landfills for solid paper-mill wastes. 

Conventional consolidation tests on undisturbed field samples 

gave void ratio versus logarithm of pressure relations suitable for 

prediction of ultimate primary settlements. Rapid primary com- 
pression suggests that preloading can be an effective method for 
stabilization and minimizing long-term settlements. The increase 
in shear strength associated with sludge consolidation produced 

a stable 3:4 slope. As planned, a 1:8 slope failed 4 d after exca- 

vation. A slope-stability analysis using vane shear strengths gave 

excellent agreement between the predicted and the actual factor 
of safety. Author. 


Earthquake Monitoring: Its Uses, Potentials, and Support Re- 
quirements. Panel on Seismograph Networks, Committee on 
Seismology, Assembly of Mathematical and Physical Sciences, 
National Research Council, National Academy of Sciences 
(2101 Constitution Avenue, N.W., Washington, DC 20418), 
1977, 75 pp.; available Printing and Publishing Office, Na- 
tional Academy of Sciences (2101 Constitution Avenue, 
N.W., Washington, DC 20418). TRIS 157887. 

The early history of seismic networks and instrumentation is re- 

viewed, the Worldwide Standardized Seismograph Network 

(WWSSN) and its capabilities are described, the characteristics 

of an improved WWSSN are set forth, and the data handling, 

processing, user services, and support for the improved WWSSN 
are discussed. The operating sensitivity of long-period seismo- 
graphs has been increased by more than an order of magnitude 
for periods above 20 s as compared to the WWSSN system. This 
resulted in the installation of the high-gain long-period (HGLP) 
seismograph system that includes digital recording to increase 
dynamic range. The improvement of long-period sensing using 
the advanced borehole seismometer and the accommodation of 

a large range of visual signal amplitudes are capabilities of the 
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seismic research observatories (SRO). In aclosely associated 
project, five of the HGLP stations will be furnished with vertical- 
component short-period seismometers and abbreviated versions 
of the SRO recording system (ASRO). There exists the basis for 
a global system having digital recording capability for anticipated 
studies of global structure, regional structure, and source mecha- 
nisms. It would consist of 25 installations from the programs for 
HGLP, SRO, and ASRO stations: 15 long-period gravimeters 
and about 50 stations of the WWSSN improved with digital re- 
cording. 


Subsurface Soil Exploration. F.N. Finn. Research Foundation, 
National Association of Counties (1735 New York Avenue, 
N.W., Washington, DC 20006), Action Guide Series, Vol. 16, 
July 1972. TRIS 170873. 

This manual attempts to give the county engineer a basic under- 

standing of the need for subsurface soil exploration, a review of 

the techniques currently available, and proper field and office 
procedures for logging, recording, and interpreting data. Pointers 
are given on planning the soil investigation process, and properties 
of soils and their strength values for design process are briefly 
reviewed. The conduct of the exploration is then detailed; this 
covers aspects such as locating and sampling borings, sampling 
procedures and techniques, field identification of soils, soil clas- 
sification systems, and field identification of rock. Reporting of 
six types of subsurface exploration information is discussed: 
graphical presentations of soil borings; special use of materials 

or potential problems areas; photographs of land forms; profiles 

of surface and subsurface materials; properties, strength, and 

grading; and unusual problems and recommended solutions. 


Evaluation of Aerial Remote Sensing Techniques for Defining 
Critical Geologic Features Pertinent to Tunnel Location 
and Design. O. Russell and others. Earth Satellite Corpo- 
ration (7222 Forty-seventh Street, N.W., Washington, DC 
20015), Final Report, March 1976, 352 pp.; available NTIS 
(Springfield, VA 22161). TRIS 172336. 
This book describes the operational testing and evaluation of 
commercially available remote-sensing data including space 
imagery, side-looking airborne radar, black-and-white, color 
infrared, color, and low-sun-angle photography. Multispectral 
scanner data (including thermal infrared) and airborne geo- 
physical systems over the East River Mountain tunnel in West 
Virginia and the Carlin Canyon tunnel in Nevada demonstrate 
that, if integrated with conventionally acquired geologic data, 
remote sensing can reduce the cost of tunnel site selection and 
evaluation and in almost every instance provide unique geologic 
information. There is no single array of remote sensors that is 
optimal for all tunnel sites, but there is a suite of remotely 
sensed data including space imagery, black-and-white and color 
aerial photography, low-sun-angle photography, and side-looking 
airborne radar (if it already exists) that should be analyzed for 
most sites because of high information content and relatively low 
cost. Several other systems including side-looking airborne radar, 
thermal infrared scanners, and airborne geophysical systems can 
provide uniquely valuable geologic information under particular 
sets of geologic and climatic conditions, but are deemed too ex- 
pensive for inclusion in all tunnel site evaluation programs. 
Authors. 


Materials Evaluated as Potential Soil Stabilizers. J. C. Oldham 
and others. Soils and Pavements Laboratory, U.S. Army 
Engineer Waterways Experiment Station (Post Office Box 
631, Vicksburg, MS 39180), Sept. 1977, 274 pp. TRIS 
167577. 

This report documents the history of a program initiated in 1946 

to evaluate materials for use as chemical soil stabilizers by the 

military. A number of government agencies, universities, and 
private firms were involved in the program. In addition, many 
other companies submitted candidate materials for evaluation. 


Appendix A presents documentation of all materials evaluated 
including category, components, cost, applicability with regard 
to soil type, mixing capability, and related effectiveness. Also 
given are the agencies that conducted the evaluation and ap- 
propriate references in which more detailed information of the 
materials can be found. The most effective soil stabilizers and / 
the compressive strengths produced by them in four general 
types of soils are also included. Author. 


WATER TRANSPORTATION 


The Unique System That Speeds Supership Loading. A. T. Yu 
and R. A. Schuman. World Ports (Paul A. Amundsen, 1612 
K Street, N.W., Washington, DC 20006), Aug. 1977, pp. 14- 
16. TRIS 165482. 
Described is the Orboom system that has a retractable shuttle 
loading arm that loads wide-beam vessels. The Orboom shuttles 
are fed by existing pockets of the dock, which in turn are charged 


by a tripper conveyor along the length of the dock. Typically, two 


to four of the standard 300-ton packets are combined into one 


gate, and the discharge point sides are extended to increase storage 


capacity. Under each gate a snugly fit shuttle conveyor, housed 
in acradle, is lowered into position after the ship is berthed. A 
specially designed feed system promotes pellet flow. In lieu of 
direct bottom, dump-car loading, manually or automatically con- 
trolled tripper conveyors on the top of the dock fill the packets. 
This system will be capable of loading vessels at an average of 

10 000 ton/h and will accommodate ships up to 130 ft wide 

and 1100 ft long depending on the dock length. Author. 


American Multi-Well Platform for Hostile Areas. Northern Off- 
shore (Selvigs Forlag A/S, Radhusgt 8, Box 162, Oslo 1, 
Norway), Vol. 6, No. 5, May 1977, 4 pp.; available Engineer- 
ing Societies Library (345 East Forty-seventh Street, New 
York, NY 10017). TRIS 168316. 

A new type of production platform in steel, described as a multi- 

well oil production platform for hostile offshore environment, is 

featured. Recently introduced by Bethlehem Steel Corporation, 
the platform is of the mat-supported, jack-up, gravity type. Once 
installed, the platform is almost immediately ready to go into 
operation. The entire structure is made of steel, thereby reduc- 
ing the weight and permitting use on much poorer soils. El. 


Total Navigation Control. Ship and Boat International, Reed 
(Thomas) Industrial Press, Ltd. (36/37 Cock Lane, Saracens 
Head Building, London EC 1A 9BY, England), Vol. 30, No. 
9, Sept. 1977, pp. 29-30. TRIS 167707. 

A total navigation control system (TONAS) has been designed to 

solve problems arising from the complexity of the information 

presented to the officer on watch in modern ships. The system 
provides integrated display and uses a computer to take all navi- 
gational variables into account at one time. The new system is 
claimed to offer improved safety and reduced personnel require- 
ments in narrow waters and ensure more economical navigation 
in the open sea. Author. 


Sonic Signature Monitor for Internal Combustion Engines. R. 
Hatschek. Bureau Veritas (31 rue Henri-Rochefort, Paris 
17e, France), 1977, 6 pp.; available Ship Research Institute 
of Norway, Technical University of Norway (7034 Trona- 
heim - NTH, Norway). TRIS 168197. 

A piezoelectric sonic signature evaluation system has been devel- 
oped to monitor scuffing, injection, and combustion. The mon- 
itor consists of the transducer and a signal evaluation unit. The 
signatures of normal and abnormal operation conditions may be 
predicted, and the appearance of new signals and the disappear- 
ance of normal signals are criteria for engine malfunction. 

NSFI. 


THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board's 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces, 
and to encourage the application of ap- 


propriate research findings. The Board's 


program is carried out by more than 
150 committees and task forces com- 
posed of more than 1800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the major administrations 
of the U.S. Department of Transporta- 
tion, the Association of American Rail- 
roads, and other organizations inter- 
ested in the development of transporta- 
tion. 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 


Academy and are drawn from academic, 


industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. It is a private, 
honorary organization of more than 
1000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is not a 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
Its advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous in its orga- 
nization and election of members. 


